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CHAPTER 1 
PROPOSED ACTIVITIES 
1.1  BACKGROUND 
Since the start of the commercial  nuclear power program, the Federal Government  has 
recognized  its responsibility for the permanent disposal of spent nuclear fuel from the 
nation's commercial  nuclear power plants.  That responsibility was codified in the 
Nuclear Waste Policy Act of 1982 (NWPA).  The Department of Energy (DOE) was 
mandated by the NWPA to carry out that responsibility.  The NWPA contemplated the 
development of one or more geologic repositories as well as a monitored retrievable 
storage facility.  In return for the payment of fees into the Nuclear Waste Fund by those 
who generate or hold title to spent fuel, the NWPA obligated  DOE, beginning  not later 
than January 31,  1998, to dispose of the spent fuel.  
In  1987, as a result of the lagging repository schedule and escalating cost estimates, 
Congress amended the NWPA to streamline and focus the waste management 
program.  The 1987 amendments required the DOE to characterize  the Yucca 
Mountain  repository site and authorized  DOE to construct a monitored  retrievable 
storage facility (MRS).  The siting and construction  of the MRS was made subject to 
linkages to the repository schedule.  These linkages effectively  ruled out an MRS  until 
well beyond the 1998 deadline.  The 1987 amendments also created the Office of the 
Nuclear Waste Negotiator, for the purpose of finding a volunteer site for a repository or 
MRS.  However, that Office's authority terminated without success.  The  1987 
amendments did  not, however, make any change in the 1998 deadline established  by 
the NWPA.
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Although  DOE's repository schedule continued to lag after the 1987 amendments, 
DOE acknowledged that it could meet the 1998 deadline if the linkages were modified.  
DOE, however, failed to take any steps to modify the linkages.  In  1993, DOE 
announced  its "preliminary view" that it had  no obligation to dispose of the utilities' 
spent fuel beginning in  1998  in the absence of a facility constructed under the NWPA, 
although  it admitted that it "may have created an expectation that it would begin 
accepting such spent fuel  in 1998".  In  1994,  DOE announced its "final interpretation" 
that it had no unconditional obligation  to begin to dispose of utilities' spent fuel by 1998.  
In July 1996, the U.S. Court of Appeals for the District of Columbia Circuit ruled that 
DOE's "final interpretation" was in error and that the agency had an unconditional 
obligation to begin to dispose the utilities' spent fuel  beginning no later than January 31, 
1998.  Notwithstanding this ruling, which  DOE did not appeal,  DOE has continued  its 
position that it would not comply with its 1998 obligation.  In a December  17,  1996 letter 
to all utilities,  DOE stated again that it would not meet the 1998 deadline and invited the 
utilities to suggest ways in which the delay might be accommodated.  Although the 
utilities and others have expressed the view that DOE has the authority to take the 
utilities' spent fuel prior to the availability of either a repository or an MRS,  DOE has so 
far refused to accept that position.
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1.2  NEED FOR THE FACILITY 
As a result of the status of DOE's program and DOE's interpretation  of its authority, 
utilities have had to plan on continuing to provide interim storage for their spent fuel 
beyond  1998.  Even those utilities who would have been entitled to make spent fuel 
deliveries to DOE in the first years following the 1998 deadline now have to assume 
that it will be a decade or more before any deliveries will occur.  
In the past, utilities have generally  been able to provide adequate  at-reactor storage for 
their spent fuel.  Some reactors,  particularly those that were constructed  after 
reprocessing  of spent fuel was no longer an option, may have significantly greater pool 
storage capacity than reactors that were built prior to the mid-1 970's.  Most reactors 
have been able to add additional  capacity to their spent fuel pools by reracking.  Other 
utilities have constructed dry spent fuel storage capacity at their reactor sites.  But 
some utilities are running out of options or are running the risk that those options will 
not be available to them.  Some reactors have reached  their maximum spent fuel pool 
capacity because of structural or other physical limitations.  Some utilities are subject to 
state or local restrictions or regulatory processes that could restrict or prohibit storage 
expansions.  In some cases, state legislation or state regulatory decisions have 
imposed very costly and burdensome restrictions or limitations on storage expansions, 
raising the risk that future expansions my be restricted, delayed,  limited, or prohibited.  
The unavailability of added storage has become a significant  risk that utilities must 
consider.  Inability of an operating reactor to provide sufficient spent fuel storage 
capacity will cause the shutdown of that reactor.  
In addition to the need for spent fuel storage capacity for operating  reactors, reactors 
that have reached the end of their operating  life must also provide spent fuel storage 
until the spent fuel can  be shipped off-site.  Until such off-site shipment takes place, the 
reactor site cannot be completely decommissioned.  Particularly in those situations
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where all reactors at a site have been permanently shut down, the absence of an off
site option for spent fuel storage will  result in the added costs of maintaining  a licensed 
site.  It will also result in increased  decommissioning  costs.  Delayed decommissioning 
would  leave the utility with  a large ongoing operations and maintenance cost at a non
revenue producing facility.  Uncertainties  in the cost and availability of low-level 
radioactive waste disposal facilities caused by delayed decommissioning  will also cause 
greater decommissioning  costs.  
With all of these considerations  in mind, several utilities have formed the Private Fuel 
Storage  L.L.C.  (PFSLLC) to construct a privately-owned  independent spent fuel storage 
installation (ISFSI) that will store spent fuel from several nuclear plants at a central site.  
This ISFSI, called the Private Fuel Storage  Facility (PFSF), will be located on the Skull 
Valley Indian  Reservation  in northwestern  Utah.  The PFSLLC has entered into a lease 
agreement with the Skull Valley Band  of Goshute Indians for the site.  
The PFSF would  allow reactors that are permanently shutdown to remove all the spent 
fuel from the site, thus permitting the complete decommissioning of the site.  The 
availability of the PFSF would  provide insurance for those reactors which may be 
unable to increase at-reactor spent fuel storage due to physical or other limitations or 
restrictions.  It would  also provide  insurance for situations where increased on-site 
storage might be physically possible but economically disadvantageous.  In these latter 
situations, the availability of the PFSF may be the only alternative to the premature 
shutdown of a nuclear power reactor with its attendant costs and loss of generating 
capacity.  
The construction and operation of the PFSF may therefore substitute for building 
dozens of individual on-site  ISFSIs throughout the country.  The canister-based 
transportable  storage cask system to be used at the PFSF also will make subsequent 
transportation  to a permanent repository or other location more efficient by use of a
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consistent packaging  design and the use of the PFSF as a staging facility allowing  for 
more efficient transportation campaigns.  
The PFSF would  utilize the dry cask storage technology which is currently in use at 
several operating nuclear power plants  in the United States and abroad.  Dry cask 
storage safely stores spent nuclear fuel inside of sealed canisters rather than in  a spent 
fuel pool.  The canister-based system confines the radioactive waste and therefore 
minimizes the potential for contamination  of the environment.  The casks are licensed 
by the Nuclear Regulatory Commission (NRC)  in accordance with  10 CFR 72, which 
establishes requirements for the independent storage of spent nuclear fuel.  The 
storage system technology  is compatible with the long-term plans of the DOE interim 
storage facility and permanent repository (DOE/RW 1994).  The PFSF is designed to 
store spent fuel for up to 40 years, by which time  it is anticipated that all of the spent 
fuel will be transferred  offsite and the facility ready for decommissioning.  The initial 
request for a license is for a term of 20 years.  Prior to the end of the initial license term 
an application for license renewal will be submitted.  
The PFSF is designed to store up to 40,000 Metric Tons of Uranium  I(MTU) of spent 
fuel from U.S. commercial power reactors in sealed metal canisters  (approximately 
4,000 storage casks).  The canister-based spent fuel storage system selected for use at 
the PFSF utilizes sealed metal canisters to store multiple spent fuel assemblies.  Each 
canister is placed inside a concrete cask.  The storage system  is passive and relies on 
natural convection for cooling.  The system is an integral part of the facility "Start Clean/ 
Stay Clean" philosophy which precludes handling individual fuel assemblies at the site.  
The system assures there is negligible contamination  or radioactive waste generated at 
the site and facilitates the ease of decommissioning  at the end of the life of the facility.  
1 Metric Tons of Uranium (initial  uranium).  This includes the small amount of mixed oxide fuels that are 
anticipated to require storage.  
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1.3  PROPOSED PROJECT SCHEDULE 
It is anticipated  that the PFSF will be issued a specific license to receive, transfer and 
possess spent fuel  in accordance with the requirements of 10 CFR 72 prior to January 
1, 2000.  Construction of the PFSF is scheduled to start on January 1, 2000, with 
completion  by December 31,  2001.  The areas of construction consist of the following 
components:
AREA OF  CONSTRUCTION SCHEDULED START DATE
Access Road
Storage Facility 
Canister Transfer Building 
Security and  Health Physics Building 
Storage  Pads
January 1,2000 
January 1,2000
Installation of pads in the southwest quadrant and the northern half of the 
site is expected to continue beyond the initial commercial operation date 
while pads in the southeast quadrant are being  loaded.  Chapter 3 
provides a detailed discussion on the installation sequence of the pads.
Balance of Facility 
Operations and Maintenance  Building 
Administration  Building 
Site infrastructure - (water wells, septic 
system, fire protection  system, etc.)
Early 2001
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Skull Valley Road/Intermodal  Transfer Point Alternative 
Road improvements 
Railroad siding 
Gantry Crane 
Crane enclosure
Railroad  Spur Alternative
Early 2001
Early 2000
Testing and startup is scheduled to start on January 1, 2002, and commercial 
operation  is scheduled for June 1, 2002.
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CHAPTER  2 
THE SITE AND  ENVIRONMENTAL  INTERFACES 
The following sections describe the existing environmental resources present on the 
immediate  site and in the surrounding area.  This baseline data provides a background 
for the identification and evaluation of resource areas that might be influenced  by 
development of the Private Fuel Storage  Facility (PFSF).  
2.1  SITE LOCATION 
The environment of the PFSF site and the transportation corridor are described 
separately in the following sections.  
2.1.1  PFSF Location 
This section describes the PFSF site location and facility configuration, and identifies 
political boundaries,  nearby environmental features, and adjacent land ownership.  
The PFSF is located  on the Skull Valley Indian Reservation within the geographical 
boundaries of Tooele County, Utah.  This county is in the northwestern  portion of the 
state bordered  on the north by Box Elder County; to the east by Davis, Salt Lake, and 
Utah Counties; to the south by Juab County; and to the west by the State of Nevada 
(Elko County).  Tooele County is a combination  of environments including the Great 
Salt Lake, western deserts, fertile valleys, and rugged mountains.  Many areas of the 
county are undeveloped and remote from human settlements.  Most land  in Tooele 
County is under the administration  of the U.S. Department of Interior, Bureau of Land 
Management  (BLM)  and the U.S. military which uses large portions of the county for
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federal facilities (at Dugway Proving Ground, the Utah Test and Training Range, Tooele 
Army Depot North and South Areas).  Federally licensed  hazardous waste incineration 
and storage facilities (USPCI, Aptus,  Inc.,  and Envirocare) are also located  in Tooele 
County.  
The PFSF is located at an elevation  of approximately 4,465 ft in a valley floor typical of 
the local basin-range topography.  The Stansbury Mountains  (peak elevation  11,031  ft) 
separate the PFSF from Tooele City, which is located approximately 27 miles to the 
east-northeast.  The Skull Valley is sparsely populated with limited agricultural,  grazing, 
or other commercial  use.  Land  owners and administrators of the Skull Valley  include 
the  BLM,  privately owned  ranches, the Skull Valley Band of Goshute Indians, the U.S.  
Forest Service (Wasatch National Forest), and the U.S. Army (Dugway  Proving 
Ground) (Tooele, 1995).  There are no existing  industrial, recreational,  or residential 
uses within the boundaries of the PFSF.  Figure 2.1-1  shows environmental features 
located  in the vicinity of the PFSF.  
The PFSF will be located  on property leased from the Skull Valley Band of Goshute 
Indians (Band), within Section 6 and portions of Sections 5, 7 and 8, Township 5 South 
(T5S), Range 8 West (R8W),  with appurtenant facilities located along the PFSF access 
road through sections 7, 8, and 9.  The northwest comer of the PFSF is located at 
40024'50" N,  112047'37" W.  The area immediately surrounding the PFSF consists  of 
undeveloped  rangeland owned by the Band,  BLM,  and private landowners.  The PFSF 
Restricted Area (RA) will require a fenced  perimeter enclosing approximately  99 acres.  
In addition,  an owner-controlled  area (OCA) encompassing  820 acres will be bounded 
by typical range fencing  (barbed wire) to identify the limits of PFSF activity.  Figure 2.1
2 shows details of the PFSF site perimeter and the configuration  of facilities.PRIVATE FUEL STORAGE FACILITY  ER CHAPTER 2 
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Land use within the Skull Valley Indian  Reservation  boundary consists of residential 
uses (approximately 30 persons living on the Reservation), and the Tekoi Rocket 
Engine Test Facility operated by Alliant Techsystems on leased Reservation  lands.  
This facility,  located approximately 2.5 miles south-southeast  of the PFSF on the south 
side of Hickman  Knolls, has been operated at this location since 1975.  The current 
lease agreement for this facility will expire  in 1998 (Quintanna,  1995).  Skull Valley 
Road  (designated as Federal Aid Secondary  Road (FAS)  108) is located to the east of 
the PFSF and traverses Skull Valley from Interstate  80 south to the intersection with 
State Route 199.  
2.1.2  TransDortation  Corridor 
The portion of the existing Skull Valley Road corridor that would be affected  by the 
transportation  of shipping casks to and from the PFSF is approximately 24 miles long, 
beginning at Timpie and continuing  south to the PFSF access road.  The existing road 
is a 22 to 24-foot wide asphalt roadway with 0 to 3-foot wide aggregate  shoulders.  An 
optional rail  line from Timpie to the PFSF is also being considered for transport of 
shipping  casks to and from the PFSF directly by rail.PRIVATE FUEL STORAGE FACILITY 
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2.2  GEOGRAPHY,  LAND USE, AND  DEMOGRAPHY 
2.2.1  Geography 
Skull Valley is an inter-mountain  basin oriented  in a north-south direction between the 
Stansbury Mountains to the east and the Cedar Mountains to the west.  From the 
mouth of the valley at Interstate 80, the valley floor gently rises from an elevation of 
about 4,300 ft to an elevation of about 4,800 ft, 36 miles south at Route 199.  The 
Stansbury Mountains extend from Interstate 80 to the north for about 25 miles south to 
Johnson Pass at Route  199.  The highest point is Deseret Peak (elevation  11,031  ft) 
which  is located approximately 9.5 miles east-northeast of the PFSF.  The Cedar 
Mountains flank the western side of the valley and separate it from the Great Salt Lake 
Desert.  The central portion of the Cedar Mountain range reaches elevations of about 
7,600 ft (see Section 2.5.1).  Tabby's Peak, the highest point in the south-central 
portion of the range, located just over 10.5 miles west-northwest of the PFSF, reaches 
an elevation  of 6,921  ft.  The southern extent of the range bends to the southeast and 
drops to elevations of between 5,500 and 6,000 ft (see Figure 2.1-1).  
The PFSF is located  in the south-central  portion of Skull Valley at an average elevation 
of 4,465 ft, and slopes gently from south to north.  Hickman  Knolls, located  about 1.5 
miles south of the PFSF,  is the most prominent geographic feature within a 5-mile 
radius of the PFSF site, rising steeply to a peak elevation of 4,873 ft.  A more gently 
sloped ridge is located about 1.5 miles northeast of the PFSF, which reaches an 
elevation of approximately 4,621  ft.  The toe of the Stansbury Mountains, at an 
elevation of approximately 5,500 ft, is located  approximately 5-miles east of the PFSF 
(Figure 2.1-1).
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2.2.2  Land Use 
The principal  land use in  Skull Valley is rangeland for livestock grazing.  Cattle and 
sheep are grazed, especially  in winter when the livestock  is brought down from the 
higher mountain elevations.  The majority of land (55 percent) within a 5-mile radius of 
the PFSF is owned and managed by the BLM as part of the Pony Express Resource 
Area (PERA).  The remainder of the land is split almost evenly between the Skull Valley 
Indian Reservation  property and private ownership (Figure 2.2-1).  
BLM land within the 5-mile radius is part of the Skull Valley and South Skull Valley 
grazing  allotments.1  Most of the rangeland within the Skull Valley allotment (85 
percent) is considered to be of fair to poor condition with the overall conditions in 
decline (BLM,  1988). The allotment is divided into three pastures: West Cedar, 
Eightmile, and Black  Knoll.  The southeast corner of the Black Knoll Pasture is within 
the 5-mile radius.  Two operators are authorized  to graze up to 5,000 sheep and 2,300 
cattle within the Skull Valley allotment from  November 1 to April 30.  Sheep graze in 
alternate years.  Cattle graze following a 3-year cycle:  in year one they graze from 
November 1 to April 30th; in year two they graze from November 1 to February 28th; 
and in  year three they graze from  November 1 to February 28, and April  1 to April  30th 
2  (BLM,  1985).  Portions of two pastures  in the South Skull Valley allotment are within 
the 5-mile radius: the east end of the Cochrane Pasture and the northern edge of the 
Post Hollow Pasture.  The permit holder for these pastures is authorized to graze a 
maximum of 700 cattle and 3,800 sheep from November 1 to April 30th in alternating 
years (BLM,  1986).3 
'An  allotment is an area of land where one or more permit holders may graze livestock.  
2  5,000 sheep and 2,300 cattle are the maximum authorized for the three pastures in the 
271,000-acre Skull Valley allotment.  
3  The permit holder is allowed to graze livestock at two other pastures within the South Skull 
Valley allotment outside the 5-mile radius, so we would expect considerably fewer sheep or 
cattle grazing within the 5-mile radius.
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In addition to grazing,  recreation use is also allowed on some BLM land within the 
PERA.  Off-highway vehicle (OHV) use, dispersed camping, and  hunting are principal 
uses of BLM  property within the PERA (BLM,  1988).  There are no designated  camping 
areas or OHV trails or roads within the 5-mile radius, though the BLM  land within the 
radius is given an OHV designation category "A," meaning that it is open to all types of 
motor vehicle use (BLM,  1992).  
The closest developed  BLM  recreation facility  is Horseshoe Springs, which is located 
15 miles north on the Skull Valley Road.  Horseshoe  Springs is accessed via a short 
(-1,100 ft) gravel road.  The site consists of a 10 to 20 space parking area, an 
information  kiosk, and a short, unmarked hiking trail that winds around the two ponds 
that are the central feature of the area.  There  is a wooden boardwalk and footbridge on 
the trail.  Recreation activity in the area consists of OHV use, nature study, bird 
watching, fishing,  and waterfowl  hunting.  BLM  reports visitor use of the area at 500 to 
1,000 visits per year (Personal communication  between S. Conant, SWEC and L.  
Kirkman,  BLM,  May 22, 1997).  Although area is posted as "No Swimming",  BLM 
reports that some limited  unauthorized  swimming does occur (BLM,  1992).  
Land use outside the boundaries of the Skull Valley Indian Reservation  is regulated by 
Tooele County zoning.  BLM property and most of the privately owned property  is 
zoned as a Multiple Use District.  The minimum lot size in a Multiple Use District is 40 
acres.  Multiple  Use Districts are established  in open, generally undeveloped  areas 
where human  habitation would  be limited in order to protect land and open space 
resources.  The remainder of the privately owned land is zoned Agricultural, which  has 
a minimum lot size of 20 acres.  The purpose of an Agricultural District is "to promote 
and preserve in appropriate areas conditions favorable to agricultural uses and to 
maintain greenbelt open spaces" (Tooele County 1996).  Permitted uses in Multiple  Use 
and Agricultural  Districts include grazing of livestock, agricultural  uses, construction  of
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single and two-family  homes, development  of public park and recreation  facilities, and 
the storage and disposal  of agricultural  equipment (Tooele County, 1995 and  1996).  
2.2.3  Demographics 
2.2.3.1  Population  Distribution  and Trends 
Populations in this section are discussed from four viewpoints:  (1) "regional population" 
consisting of a three-county area comprised of Tooele, Salt Lake, and  Utah counties, 
which contain nearly 60 percent of the total state population,  (2) a 50-mile circle 
centered on the PFSF to show population densities relative to the site location, and (3) 
the population within a 5-mile radius of the PFSF, for the purpose of identifying whether 
disproportionately  high and adverse impacts might exist to minority or low income 
populations (see Section 2.7.3,  Environmental Justice).  
2.2.3.2  Regional Population 
Utah had a population  of 1,980,000  persons in  1994.  Among the 50 states and the 
District of Columbia, the State ranked as 34th most populous (BEA, 1996).  From 1970 
to 1990, the Tooele County regional  population approximated  State-wide growth levels.  
During this period, the Tooele County region's population  increased  at an average 
annual rate of approximately 2.55 percent, while the growth rate for the State was 2.8 
percent.  Between  1980 and  1990, Tooele  County regional population growth slowed to 
an average annual growth rate of 1.3 percent, compared to 3.8 percent during the 
previous decade.  Utah  is expected to remain the 34th most populous state, with 2.2 
million people expected for the year 2000 and 2.9 million people expected for the year 
2025 (Campbell,  1996).
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The 1990 population for the three county area around the PFSF (Tooele, Salt Lake, and 
Utah Counties) was 1,016,147, which comprised nearly 60 percent of the state's total 
1990 population of 1,722,850.  The most populous county was Salt Lake, which 
contained over 71  percent of the three county total.  Tooele was the least populous 
county in the region  (Census, 1983,  1988, and 1993).  Population  in this three county 
area is projected to reach  1,804,519 persons by 2020, based on a projected  annual 
average population growth of 2.0 percent.  
2.2.3.3  Population Within 50  Miles 
Skull Valley is a remote region with populations found  in the unincorporated residential 
community of Terra, the Town of Dugway, the Skull Valley  Band of Goshute Village, 
and  ranches located  in the valley along Skull Valley Road.  According  to county utility 
records, there are approximately  30 households  in Terra and 11  others scattered  in 
Skull Valley.  Utilizing  the persons per household value of 3.06 (Census, 1993), we 
estimate that an additional  119 persons live in Skull Valley (excluding the two ranches 
accounted for in the 5-mile radius).  In addition, the nearest sizable population area to 
the PFSF is the Town of Dugway, with a population  of about 1,761  (Census, 1993), 
located approximately  12 miles to the southwest of the PFSF.  Therefore, the total 
population estimate for Skull Valley is 1,916.  Using an area of 600 square miles for 
Skull Valley, the population density equals approximately 3.2 persons per square mile.  
Figures 2.2-2 and 2.2-3 show estimated population figures, based on the 1990 Census, 
for the years  1990 through 2020 for the 50-mile radius around the PFSF.  Also shown 
are the relative locations of the major towns.  The population between 5 and 50 miles of 
the PFSF is about 276,577 (Figure 2.2-2).  The two largest population centers within 
the 50-mile radius include Tooele City and a portion of western Salt Lake City, with 
1990 populations of approximately 13,887 and 246,981,  respectively.  Expected
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population growth  by the year 2020 (based on state-wide growth  levels) is depicted  in 
Figure 2.2-3.  The age distribution within this area, from the 1990 Census, is shown  in 
Table 2.2-1.  
2.2.3.4  Population Within  5 Miles 
The population  within a 5-mile radius of the PFSF has been characterized for the 
purposes of identifying whether any disproportionately  high and adverse impacts might 
exist to minority or low-income  populations.  The definitions of minority and low-income 
and the analysis approach are presented  in Section 2.7 on Environmental Justice 
(Census, 1993).  
Population within a 5-mile radius of the PFSF consists of approximately 30 residents of 
the Skull Valley Indian  Reservation and two private ranches (each assumed to have 3 
residents) on Skull Valley  Road, approximately 2.75 and 4.0 miles northeast of the 
PFSF.  The closest residences to the PFSF are two homes on the Skull Valley Indian 
Reservation,  located  approximately 2 miles southeast of the PFSF.  There are no cities, 
towns or census designated  places (CDP) located within a 5-mile radius of the PFSF 
(see Figure 2.2-4).  
The estimated population  within a 5-mile radius of the PFSF is about 36 persons.  
Because of the remoteness of the Skull Valley location,  it is unlikely that the permanent 
population within a 5-mile radius of the PFSF would change significantly during the 
license period.
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2.2.3.5  Transient and Institutional Population 
No transient or institutional populations are present within 5 miles of the PFSF.  The 
Skull Valley Road  passes through the Reservation approximately  1.5 miles from the 
PFSF.  Traffic on this roadway is primarily  related  to local resident travel and travel 
between  Interstate 80 and the Dugway Proving Ground.  During  October  1996, a 
survey was conducted to identify existing  and planned  public facilities and institutions, 
within a 5-mile radius of the facility.  Due to the remoteness and extreme low population 
density of the area (36 persons within 5-mile radius), no public facilities such as 
hospitals, prisons, parks or recreational  areas are located or planned within 5-miles of 
the PFSF.
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2.3  ECOLOGY 
Within a 5-mile radius around the PFSF, there are approximately 28,000 acres of BLM 
land, 9,000 acres of privately owned land and 13,000 acres of land which is part of the 
Skull Valley Indian Reservation.  The area is nearly flat, sloping gently downward to the 
north with small, local elevation changes of about 1 foot per 100 ft.  
A study (Christensen and Hutchinson,  1965, as cited  in  BLM,  1990) on the ecological 
history of Tooele and Rush Valleys (located to the east of Skull Valley) indicates that 
the original vegetation over the more accessible parts of the area may have been 
destroyed by overgrazing  and fires prior to 1880.  Range conditions continued to 
decline until 1929 when parts of the valleys became a major "dust bowl."  These areas 
are relatively stable today;  however, fire has played a major part in the diversity of 
vegetation (Christensen and Hutchinson,  1965, as cited  in  BLM,  1990).  According to 
Sparks, et. all (1990),  massive conversions to cheatgrass and other annuals of former 
sagebrush and shadscale-dominated  vegetation were triggered by wildfires and 
unrestricted grazing.  
2.3.1  Ecology of the PFSF Site and Access Corridor 
2.3.1.1  Vegetation 
Skull Valley is within the area identified by Bailey (1978) as the Bonneville Saltbush
Greasewood section of the Intermountain Sagebrush Province.  This is a high desert 
environmentwith desert shrub species dominating the valley floors and a coniferous 
forest (pinyon/juniper) creeping down the adjacent mountain slopes.  In addition to 
sagebrush (Artemisia  tridentata),  other important plants found in this community include 
shadscale (Atnplex confertifolia), fourwing saltbush (Atriplex canescens), rubber
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rabbitbrush (Chrysothamnusnauseosus)  , spiny hopsage (Grayia  spinosa), and 
horsebrush (Tetradymia sp.) (Bailey, 1978).  This vegetative community results from the 
low precipitation and highly alkaline soils.  
The BLM identifies seven vegetation zones within the Pony Express Resource Area 
(PERA), which includes most of Tooele and some of Utah Counties.  They are as follows: 
desert shrub/saltbush, greasewood, sagebrush, mountain shrub, juniper/pinyon 
woodland, riparian /wetland habitats and conifer/aspen.  Additional vegetation types 
found in the area include barren/rock outcrops, perennial grass, and annuals.  
Cheatgrass (Bromus tactorum), an introduced annual grass, has invaded disturbed areas 
within the desert shrub/saltbush zone (BLM,  1988).  The PFSF site and its 5-mile radius 
are predominantly in the desert shrub/saltbush zone, however greasewood vegetation is 
also found.  The desert shrub/saltbush community is generally composed of low, widely 
spaced shrubs, totaling approximately 10 percent ground cover (Cronquist et al.,  1972, as 
cited in USNRC, 1993).  Perennial grass and annuals dominate much of the remaining 
areas.  Table 2.3-1 classifies the major vegetation types found within the PFSF site 
boundary and within a 5-mile radius, along with common plants, and elevations and 
locations where the vegetation types are normally found.  
Figure 2.3-1 shows the land cover types within the 5-mile radius as determined by gap 
analysis at 30-meter resolution.  The area is generally characterized as cold desert and 
sub-montane ecological associations with the following cover types occurring within the 5
mile radius: juniper, sagebrush/perennial grass, grassland, barren, mountain riparian, 
lowland riparian, agriculture, urban, salt desert shrub, and greasewood.  Appendix 2A 
provides a description of each land cover type (UDWR, 1997a).  
Vegetation observed on the PFSF site and along the access road includes cheatgrass, 
sagebrush, shadscale, saltbush, tumbleweed (Amaranthus  albus), cacti, greasewood
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(Sarcobatus  vermiculatus), and freckled milkvetch (Astragalus  lentigenosus). Farther 
north in the valley, particularly in saline lowlands, iodine bush (Allenrolfea occidentalis), 
pickleweed (Salicomia  virginica), salt grass (Distichlis  spicata), and alkali grass 
(Puccinellia  sp.) occur.  The only trees within a 5-mile radius of the PFSF are found in the 
Skull Valley Band of Goshute village; the predominant vegetation includes xeric grasses 
and shrubs.  However, cottonwood (Populus  sp.), juniper (Juniperus  osteosperma), and 
several other tree species occur outside the 5-mile radius in locations around seeps, 
homesteads, and irrigation in  Skull Valley.  Vegetative micro-communitieswere  mapped 
during the October 1996 site visit.  As seen in Figure 2.3-2, the PFSF site vegetative 
cover is a homogeneous mix, dominated by grasses (micro-communityCode 2).  
Information on vegetation resourceswithin the 5-mile radius is available from two BLM 
grazing allotments, discussed below, and the Stansbury Mountains Wildlife Habitat Area 
(WHA).  These areas and land ownership are shown in Figure 2.2-1.  Overall, the 
vegetation found throughoutthe 5-mile radius does not differ greatly from the PFSF site.  
The Skull Valley Grazing Allotment is located immediatelyto the west and north of the 
PFSF (see Figure 2.2-1).  It is predominantly salt desert shrub in the lower bench areas, 
giving way to the greasewood type in the low valley bottom area.  Much of the vegetation 
on the allotment is made up of annual vegetation (cheatgrass and forbs).  It has been 
subject to range fires in the cheatgrass areas occurring at least once every 3 years.  The 
area located adjacentto the PFSF is called the Black Knoll area.  Periodic fires 
throughout this area have greatly altered the potential range site makeup, creating a fire 
disclimax successional state, resulting in an increase in annual grasses and forbs.  
Extensive rehabilitation projects, including seedings, have occurred on these burned 
bench areas.  Some of these projects have been successful, while others are failures or 
in poor condition (BLM,  1985).
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The BLM's objective for this allotment is to maintain an acceptable balance between 
livestock, wildlife, recreation, wilderness, and other resource uses, while retaining most of 
the public lands. The BLM has been working to improve grazing conditions on the 
allotment by altering the key species composition to promote species that are more 
favorable for grazing  (BLM,  1985).  It was estimated that the allotment range forage 
condition is 15 percent good/excellent, 50 percent fair, and 35 percent poor.  The 
allotment trend is declining in condition.  The range forage condition is based on 
estimates by BLM range conservationists on the availability and variety of desirable 
forage species for a given range site (BLM,  1988).  
The South Skull Valley Grazing Allotment encompasses the entire southern half of Skull 
Valley and is located to the south and west of the PFSF (see Figure 2.2-1).  In the lower 
elevation areas of the allotment, which are closest to the PFSF, salt desert shrub 
vegetation would naturally be expected to dominate, but large wildfires throughoutthe 
years have converted thousands of acres of this allotment into stands of pure cheatgrass.  
In 1981  all the areas within this allotment were considered to be in poor ecological 
condition (BLM,  1986).  The ecological condition of a site is a comparison of a range site's 
present plant composition and its potential plant community.  The ecological condition of a 
site may not always correspond to a site's range forage condition. The BLM's objective for 
this allotment is to increase the density of key grazing species, which will improve the 
ecological conditions.  Successful fire rehabilitation projects in the Cedar Mountains have 
been implemented, producing good stands of grass (BLM,  1986).  It was estimated that 
the allotment range forage condition is 15 percent good/excellent, 50 percent fair, and 35 
percent poor.  The allotmenttrend  is declining in condition (BLM,  1988).  From recent 
PFSF site visits, the area appears to be little changed since 1981  (Stone & Webster site 
visits, 1996), with large tracts of cheatgrass still dominating the area.
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The Stansbury Mountains WHA extends from  Interstate-80 south to Lookout Pass Road 
with Skull Valley Road forming  its western  boundary (see Figure 2.2-1).  At the lowest 
elevations of the WHA there is a saltbush - greasewood zone that transitions to belts of 
sagebrush  and Utah juniper at successively  higher elevations.  Since the 1930's, there 
has been a general reduction  in livestock use which has resulted  in an improving  trend 
in  range forage condition over most of the WHA.  Some of it, particularly  in lower areas 
near water, remains  in ecologically poor condition.  Fire has contributed to the poor 
ecological  condition, sometimes producing  mono-typic stands of cheatgrass.  Many 
areas away from water show  little or no indication  of having been used by livestock for 
many years.  The BLM's management objective for the Stansbury Mountains WHA is to 
improve wildlife habitat for all wildlife species with an emphasis on improving habitat for 
key species by focusing on alleviating  limiting factors such as the availability of water 
and critical habitat, and minimizing livestock damage (BLM,  1990).  
2.3.1.2  Wildlife 
Appendix 2B provides life history information including habitat, diet, predator/pray 
relationships and limiting factors for seven "importanf' wildlife species found  in Skull 
Valley.  
Soils in the PFSF site area are poor in terms of supporting vegetation that would provide 
wildlife habitat (USDA-SCS, undated).  Bailey (1978) states that few large mammals live 
in the Intermountain Sagebrush Province, but mule deer (Odocoileus  hemionus), 
mountain lion (Fells  concolor), bobcat (Fells  rufus), and badger (  Taxidea taxus) 
occasionally occur.  Small mammals are more common in this area and include ground 
squirrels (Spermophilus  sp.), jackrabbits (Lepus sp.), kangaroo mice (Dipodomys  sp.), 
wood rats (Neotoma sp.), and kit fox (Vulpes macrotis). Some species, such as the 
Belding and Townsend ground squirrels (Spermophilus  townsendiiand Spermophilus
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beldingi), become dormant during the hot, dry summer.  In the northern portion of Skull 
Valley, waterbirds, shorebirds, and wading birds are present, in association with water 
and wetlands adjacent to and south of the Great Salt Lake and the Horseshoe Springs 
Wildlife Management Area (WMA), about 26 and 15 miles from the PFSF, respectively.  
Wildlife species typical of the desert shrub/saltbush habitat type include black-tailed 
jackrabbit (Lepus califomicus), deer mouse (Peromyscus  maniculatus), horned lark 
(Eremophila  alpestris), and desert horned lizard (Phrynosomaplatyrhinos)  (USNRC, 
1993).  Other species that are likely to inhabit the area are mule deer, coyote (Canis 
latrans),  fox (Vulpes sp.), skunk (Mephitus  mephitus), cottontail rabbit (Sylvalagus  sp.), as 
well as numerous small rodents (BLM,  1992).  The black-tailed jackrabbit is relatively 
abundant in the area and acts as an important prey species for predators such as bald 
eagles.  Appendix 2C of this report ranks the relative biological importance of each land 
cover type shown on Figure 2.3-1 for each vertebrate species as either critical, high
priority, substantial, or limited value.  
Pronghorn antelope (Antilocapra  americana),  mule deer, mourning dove (Zenaidura 
macroura), ravens, desert woodrat (Neotoma lepida)  (nests and food cache among rocks 
of Hickman Knoll), coyote (scat observed), turkey vulture (Carthartes  aura), hawk (large 
pellet observed), sparrows, vesper sparrow (Pooecetes  gramineus),  western meadowlark 
(Stumella  neglecta), and small lizards were observed in the PFSF site area during visits in 
June and October, 1996 and February, 1997.  
Big game species that use the area are limited to mule deer and pronghorn antelope.  
The PFSF and the access road are within mule deer West Desert North Herd Unit 62A 
and the eastern portions of the 5-mile radius are in the Stansbury Herd Unit 12.  There 
are an estimated 850 mule deer in the West Desert North Herd and 13,400 in the 
Stansbury Herd.  The West Desert Herd range conditions are reported to be in fair
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condition with a stable trend; the Stansbury Herd range conditions are reported to have 
good summer habitat and fair-poor winter habitat, with a stable trend for the summer 
habitat conditions and a downward trend for winter habitat.  According to BLM maps, 
there is no crucial deer wintering, fawning, or summering habitat within 5-miles of the 
PFSF; however, crucial deer wintering habitat occurs approximately 6 miles east of the 
PFSF, along the west side of the Stansbury Mountains (BLM,  1988).  Most of the project 
area is considered as having only limited value for mule deer; however, small segments 
along the east side of a 5-mile radius from the  facility overlap winter mule deer use areas 
that are ranked as high-priority and of critical value (see Figure 2.3-3) (UDWR, 1997a).  
The PFSF site, access road, and 5-mile radius are all located within the pronghorn 
antelope West Desert Herd Unit 2, Riverbed (A) portion.  This herd unit consists of 
231,252 acres of suitable habitat that supports approximately 130 antelope.  No crucial 
summer habitats have been identified for this area (BLM,  1988).  Pronghorn antelope 
occur mainly in the southern portions of Skull Valley and are uncommon in the vicinity of 
the PFSF (BLM,  1990 and personal communication with K. Gardner, Wildlife Biologist, 
Salt Lake City District Office, BLM,  February 25, 1997).  
The only upland game birds that typically occur in the vicinity of the PFSF are mourning 
doves and less frequently chukar (Alectorisgraeca),  sage grouse (Centrocercus 
urophasianus),  Hungarian partridge (Perdix  perdix), and ring-necked pheasant 
(Phasianus  colchicus).  These are all protected game birds.  Mourning doves are 
common during the late spring, summer and early fall.  Chukars are plentiful along the 
slopes of the Stansbury Mountains and can be found in sagebrush/grass, 
greasewood/shadscale, and juniper vegetation types near steep, rocky slopes.  Although 
the PFSF site and access road are not in chukar range, the easternmost portion of the 5
mile radius is (BLM,  1990).  Chukars are an exotic game species that occur in the 
easternmost portion of a 5-mile radius from the PFSF (see Figure 2.3-4) (UDWR, 1997a).
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Sage grouse habitat is associated with the benches and upper valley floors of the 
Stansbury Mountains.  Although their normal range, crucial winter range, and strutting 
and nesting habitat do not occur near the PFSF or within a 5-mile radius, their normal 
range does occur along the northern part of Skull Valley Road, just south of 1-80 (BLM, 
1990).  The UDWR describes the sage grouse as an endemic game species that might 
occur within a 5-mile radius of the PFSF.  Figure 2.3-5 shows the mapped sage grouse 
habitat in Skull Valley.  UDWR has not identified locations of leks (courtship areas) in the 
project area (strutting grounds where male sage grouse congregate to attract mates), but 
they are usually associated with wet meadows (UDWR, 1997a).  This habitat type has not 
been located within the project's 5-mile radius.  
The ring-necked pheasant and the Hungarian partridge are exotic game species that 
could be found within a 5-mile radius of the project.  Agricultural areas that produce small 
grain crops are critically valued areas to both species (UDWR, 1997a).  There are no 
agricultural areas within any areas that will be disturbed by the  project.  Figure 2.3-6 
shows the locations of ring-necked pheasant use within the project area.  Hungarian 
partridge once existed within the project area but are not known to exist there  today 
(UDWR, 1997a).  
According to the UDWR (1 997a), all raptor species in the area are endemic, and are 
classified as state protected wildlife in Utah.  There are no identified nests within a 5-mile 
radius of the PFSF, as shown in  Figure 2.3-7, however UDWR expects many nests are 
unidentified throughout Skull Valley.  Raptors that inhabit the area include golden eagle 
(Aquila  chrysaetos), prairie falcon (Falco  mexicanus), short-eared owl (Asio flammeus), 
marsh hawk (Circus  cyanneus), rough-legged hawk (Buteo lagopus), Swainson's hawk 
(Buteo  swainsonm), ferruginous hawk (Buteo regalis), and red-tailed hawk (Buteo 
jamaicensis). There is extremely limited nesting habitat available within the 5-mile radius 
of the PFSF because most of these species require trees or cliffs to nest.  However, there
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is some potential nesting habitat available at Hickman Knolls about 1.5 miles south
southwest of the PFSF.  In addition, short-eared owls and the northern harrier (marsh 
hawk) (Circus cyaneus)  nest on the ground or in short bushes. State and BLM 
requirements place a 0.5-mile buffer zone around active raptor nests where disturbing 
activities are not permitted during specified nesting periods.  No raptor nests were 
identified during PFSF site visits.  
2.3.1.3  Aquatic Resources 
There are no aquatic resources within Section 6 and there are no wetlands or ponds 
within a 5-mile radius of the PFSF.  However, there are approximately 20 stream 
channels identified on the U.S. Geological Survey (USGS) quadrangles within a 5-mile 
radius of the PFSF.  These stream channels are ephemeral or, at best, intermittent and 
have no features that can be considered aquatic.  They are essentially dry washes that 
probably have short-term flow following local storm events or perhaps during a period of 
snowmelt.  The infrequency and small magnitude of these flows precludes the 
development of wetlands and prevents the streams from providing aquatic or riparian 
habitat.  
2.3.1.4  Threatened,  Endangered, and Sensitive Species 
Table 2.3-2 lists the plant and animal species identified as threatened, endangered, or 
sensitive by each agency's classification  criteria along with the associated  habitat of 
each species.  If an agency commented  on a species, the species' status was entered 
into the table, however if no agency commented on a species, no status was entered in 
that agency's column even  if that agency lists that species as threatened,  endangered, 
or sensitive.
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2.3.1.4.1  Plants 
Based on a U.S. Fish and Wildlife Service (USFWS)  review of the project area for 
threatened and endangered plant species occurrences  (letters from  R.D. Williams, 
Assistant Field Supervisor, Utah Field  Office,  USFWS to N.T. Georges, SWEC, 
February  10,  1997 and  February 27, 1997), there are no federally listed  plant species 
within the 5-mile radius of the PFSF.  
According  to the UDWR (1997a), there are two "high interest" plant species which 
potentially occur within a 5-mile radius of the PFSF.  The Pohl's milkvetch  (Astragalus 
lentiginosus var. pohil,) and the small spring parsley (Cymopterus acaulis  var. parvus) 
are classified as non-protected endemic plants.  "High interest" species are defined  as 
all game species, any economically important species, and any species of special 
aesthetic, scientific, or educational  significance including those deemed as being 
sensitive, which would include all federally listed, threatened, and endangered  species 
(UDWR  1997a).  
The Pohl's milkvetch is also described as "rare" and  has a Natural Heritage  Program 
Global  Rank of G5T1  (meaning the species  is widespread  and abundant, but the 
variation  is rare, and vulnerable to extinction),  and a State Rank of S1  (describes 
species with five or fewer occurrences  or very few individuals, which makes the species 
vulnerable  to extirpation)  (UDWR, 1997a).  It  is also on the BLM sensitive species list 
and could  potentially occur in Skull Valley, although  it has never been recorded (letter 
from A. Stephenson, Environmental Specialist, Salt Lake Field Office, BLM to S. Davis, 
SWEC,  February 20, 1997).  The nearest known population of Pohl's milkvetch to the 
project area is located in Township 4 South, Range 8 West, Section 6, approximately6 
miles away from the PFSF (UDWR, 1997a).
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The small spring parsley is classified by the Natural Heritage Program as G5T1T3 (the 
species is widespread and secure globally, but the variation is rare, and  is found very 
locally, which makes it vulnerable to extinction) and has a State Rank of S1S3 (the 
species is very rare, with five or fewer occurrences, although the variation may be 
abundant locally). The UDWR is gathering data on this species to determine if it is a 
species of concern.  The small spring parsley is associated with desert shrub, sagebrush, 
and juniper communities, often on aeolian sand (UDWR, 1997a).  While this species 
could occur within the 5-mile radius from the PFSF, it has not been documented.  
2.3.1.4.2  Animals 
No threatened or endangered animal species are known to inhabit the vicinity of the 
PFSF.  According to the USFWS (letters from R. D. Williams, Assistant Field Supervisor, 
Utah Field Office, USFWS to N.T. Georges, SWEC, February 10, 1997 and February 27, 
1997), there is a significant bald eagle (Haliaeetus  leucocephalus)  wintering area in Rush 
Valley, located approximately20  miles east of Skull Valley.  Bald eagles, a federally 
threatened species, are likely to occasionally enter Skull Valley to forage on small 
mammals such as the black-tailed jackrabbit and carrion.  According to the U.S. Forest 
Service (USFS) (letter from K. Clapier, Kamas Field Office, USFS to S. Davis, SWEC, 
January 27, 1997) it is suspected that bald eagles could feed on carrion along Skull 
Valley Road during the winter months and roost in the cliffs along the east side of the 
Stansbury Mountains.  
There is a peregrine falcon (Falco  peregrinus)  nest site at Timpie Springs Waterfowl 
Management Area at the north end of Skull Valley, approximately25  miles north of the 
facility (letter from R.D. Williams, Assistant Field Supervisor, Utah Field Office, USFWS, to 
N.T. Georges, SWEC, February 27,1997).  The peregrine is the only federally listed 
endangered species found in Skull Valley.  UDWR has placed hacking towers along the
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south shore of the Great Salt Lake where a pair is nesting.  Peregrine falcons may travel 
more than 18 miles from the nest site to hunt for food; however, a 10-mile radius around 
the nest is an average hunting area, with 80 percent of foraging occurring within  1 mile of 
the nest (letter from K. Clapier, Kamas Field Office, USFS, to S. Davis, SWEC, January 
27, 1997).  Any peregrine falcon occurrence around the PFSF would, therefore, be 
unusual and infrequent.  The 10-mile radius frequented by the peregrine falcons would 
include the northernmost part of Skull Valley Road.  
The mountain plover (Charadrius  montanus), a candidate species for protection under the 
Endangered Species Act, was also listed by the USFWS (letters from R.D. Williams, 
Assistant Field Director, Utah Field Office, USFWS, to N.T. Georges, SWEC, February 
10,  1997 and February 27, 1997) as potentially occurring in the vicinity of the project.  The 
USFWS has little information on the distribution of the mountain plover in western Utah.  
However, it is not known to exist in Skull Valley according to a BLM and UDWR review of 
the project vicinity for threatened, endangered, and sensitive species (letter from A.  
Stephenson, Environmental Specialist, Salt Lake Field Office, BLM to S. Davis, SWEC, 
February 20, 1997, and UDWR, 1997a).  A small mountain plover population is known to 
nest in the Uinta Basin  in eastern Utah (UDWR, 1997b), but there are no known 
populations in Skull Valley.  According to the UDWR (Telephone call between L. Dalton, 
Terrestrial Habitat Coordinator, UDWR, and S. Davis, SWEC, April 7, 1997), the mountain 
plover is not a concern on this project because it is unlikely to occur in Skull Valley.  The 
mountain plover uses semi-arid grasslands in semi-montane and montane habitats, which 
do not exist on the PFSF site.  The mountain ploverwas not observed during PFSF site 
visits in June 1996, October 1996, or February 1997.  
While no state-listed threatened or endangered animal species are known to exist in the 
vicinity of the PFSF, one "high interesf' species, the Skull Valley pocket gopher 
(Thomomys bottae robustus), has been documented in Township 5 South, Range 8
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West.  The Skull Valley pocket gopher is a non-protected endemic species, which could 
occur within the project's 5-mile radius.  It has a Natural Heritage Program Global Rank of 
G5T2 (the species is widespread, and abundant globally, but the subspecies has 6 to 20 
occurrences, or very few remaining individuals) and a State Rank of S2 (the species has 
6 to 20 occurrences, or few remaining individuals) (UDWR,  1997a).  
BLM-sensitive animal species known to exist in Skull Valley are presented in Table 2.3-2.  
They include 4 species of mammals and  12 species of birds.  Many of these species are 
riparian/wetland species and would only occur at Horseshoe Springs WMA, almost 15 
miles from the PFSF (letter from A. Stephenson, Environmental Specialist, Salt Lake Field 
Office, BLM to S. Davis, SWEC,  February 20, 1997).  
The ferruginous hawk (Buteo regalis)  is known to nest in the foothills of the Cedar 
Mountains mainly on rock outcrops or cliffs, although it will nest on the ground.  Signs of 
ferruginous hawk nesting were not observed during PFSF site visits in June 1996, 
October 1996, or February 1997 (Stone & Webster site visits, 1996).  The remainder of 
the BLM-sensitive species are unlikely to be present or adversely affected  by the project 
because of the lack of appropriate or unique habitat at the PFSF and vicinity.  
In addition to the bald eagle and the peregrine falcon, USFS-sensitive species that could 
occur in the vicinity of the project include the spotted bat (Euderma  maculata), western 
big-eared bat (Plecotus  townsendi), the fringed myotis (Myotis thysanodes), and the 
golden eagle.  The FS conducted surveys in Skull Valley for the spotted bat in 1996 and 
did not locate any individuals; however, follow-up surveys are scheduled for 1997.  The 
western big-eared bat, also known as Townsend's big-eared bat, has been located by the 
FS in the Chokecherry Springs area of the Stansbury Mountains, more than 10 miles to 
the northeast of the PFSF.  The fringed myotis was also found by the FS on the Skull 
Valley side of the Stansbury Mountains in 1996 (letterfrom K. Clapier, Kamas Field
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Office, USFS, to S. Davis, SWEC, January 27, 1997).  The PFSF and its vicinity do not 
have nesting or roosting habitat for any of these species.  
Golden eagles have been sighted numerous times using the desert shrub and juniper 
communities on both sides of the Stansbury Range (letter from K. Clapier, Kamas Field 
Office, USFS, to S. Davis, SWEC, January 27,1997).  The golden eagle nests mostly on 
ledges along canyon walls or on cliffsides, but often hunts in the valleys, notably on 
roadkill (Ryser, 1985).  Although it is likely that golden eagles occasionally forage in the 
vicinity of the PFSF, they do not nest or roost there and are unlikely to be adversely 
affected by the project.  
2.3.2  Ecological Resources Along the Transportation  Corridor 
The transportation  corridor extends from the intersection  of 1-80 and Skull Valley Road 
at Timpie, south approximately 24 miles along  Skull Valley  Road to the access road for 
the PFSF.  Resources were evaluated  and described  in this section for a 0.5-mile zone 
along  both sides of the existing  road.  Either transportation  option, the widening of Skull 
Valley Road for heavy haul truck transport or the alternative to build a railroad spur 
parallel and adjacent to the road (see Section 3.2), would occur within this 24 mile long, 
by 1 mile wide zone.  
Generally, the ecological  resources found along the corridor are very similar to those 
found at the PFSF, and described  in Section 2.3.1.  The entire transportation corridor 
evaluation zone is contained within two BLM Wildlife Habitat Areas (WHAs),  Horseshoe 
Springs and Stansbury Mountains, with  Skull Valley Road forming the boundary 
between the WHAs.  As a result, the general ecology of most of this area has been 
studied and the vegetation  mapped by BLM and presented  in the Habitat Management
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Plans (HMPs) for the respective WHAs.  Additional ecological  information was obtained 
from  UDWR.  
2.3.2.1  Vegetation 
Vegetation within the transportation  corridor is similar to that in a 5-mile radius of the 
PFSF.  Along the northern portion of the transportation  corridor, within the Horseshoe 
Springs WHA,  salt desert scrub is the predominate habitat type (BLM,  1992).  UDWR 
(see Figures 2.3-8 and 2.3-9) shows that closer to the PFSF site the vegetative cover is 
more agricultural with large areas of grassland habitat.  This change  in vegetation is 
related to the gradient of varying soil types along the transportation corridor.  In the 
northern portion of the valley the soils are saline and fine textured on the surface.  As 
you  move further south, the valley floor soils are loamy with some silty subsoils and 
tend to be alkaline, well drained, and moderately  permeable (BLM,  1990).  Other 
habitat types occurring along the transportation  corridor are greasewood,  barren, 
grassland, sagebrush,  urban (ranch sites), sagebrush/perennial  grass, lowland  riparian, 
and wetland  (UDWR, 1997a).  Appendix 2A provides a description of each habitat type.  
Vegetation-soil  types have been mapped along the western side of Skull Valley Road 
from Timpie south to  losepa by the BLM  (1992), and are presented  in Appendix 2D.  
Although there is no comparable vegetation typing for the east side of the transportation 
corridor, the vegetation on the west side is representative  of the zone within  0.5 mile of 
the east side of the road.  There are three vegetation-soil types found: Desert Flat, 
Alkali Flat, and Desert Loam.  Desert Flat occurs along the northern  portion of the 
transportation corridor.  The dominant aspect of the plant community is shadscale.  The 
composition  by air-dry weight is approximately  10% grasses, 5% forbs, and 85% 
shrubs.  Besides shadscale, shrubs that are found (from most to least common) are 
winterfat (Ceratoides  lanata), bud sagebrush (Artemisia spinescens), gray molly
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(Kochia americana),  and in lesser amounts, black sagebrush (Artemisia sp.), Douglas 
rabbitbrush (Chrysothamnus  sp.), littleleaf horsebrush, and Mormon tea (Ephedra 
nevadensis). Typical grasses are bottlebrush  squirreltail (Sitanion  hystrix), Indian 
ricegrass (Oryzopsis hymenoides), galleta (Hilariajamesil),  and Nevada bluegrass (Poa 
sp.).  
South of the Desert Flat type, Alkali Flat begins to occur.  The dominant aspect of the 
plant community is shrubs and shrub-like plants.  The composition by air-dry weight is 
approximately 20% grasses, 10% forbs, and 70% shrubs.  The most dominant shrub is 
black greasewood.  Shadscale, nuttall saltbush  (Artiplex nuttallil), gray molly, and spiny 
horsebrush (Tetradymia sp.), bud sagebrush, rabbitbrush (Chrysothamnus  sp.), 
pricklypear (Opuntia sp.), broom snakeweed  (Gutierrezia dracunculoides),  and winterfat 
also occur.  Typical grasses found are:  bottlebrush squirreltail, alkali sacaton 
(Sporobolus airoides),  inland saltgrass (Distichlis spicata), western wheatgrass 
(Agropyron smithil), and annuals.  Forbs found are seepweed  (Suaeda torreyana), 
other annual forbs, and other perennial forbs.  
The Desert Loam type occurs less frequently and  primarily in the southern half of the 
Horseshoe Springs WHA.  Indian  ricegrass and shadscale are the dominant species in 
the plant community.  The composition by air-dry weight is approximately 30% grass, 
15% forbs, and 55% shrubs.  Typical shrubs found are shadscale, bud sagebrush, 
winterfat, Mormon tea, Douglas rabbitbrush, black sagebrush, fourwing  saltbush, gray 
molly, and horsebrush.  Grasses found are Indian ricegrass,  bottlebrush squirreltail, 
galleta, needle & thread (Stipa comatix), western wheatgrass, cheatgrass, Nevada 
bluegrass,  and blue grass.  Forbs occurring are scarlet globemallow (Sphaeralcea 
coccinea), Eriogonum sp., locoweed (Oxytropis sericea),  and daisy.
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Unlike the area within the 5-mile radius of the PFSF, there is some wetland/riparian 
habitat along the  transportation corridor.  This habitat occurs in small amounts around 
springs and seeps in the northern  half of Skull Valley.  This wetland  habitat is found at 
Timpie Springs, Horseshoe Springs,  Muskrat springs, and  Salt Mountain springs.  
Typical riparian/wetland  species are: box elder (Acer negunda), narrowleaf cottonwood 
(Populus  angustifolia), riverbirch  (Betula occidentalis), redosier dogwood  (Comus 
stolonifora), alder (Alnus tenufolia), sandbar willow (Salix exigua), willow (Salix sp.), 
squawbush  (Rhus trilobata),  bentgrass (Agrostis  sp.), sedges (Carex sp.), rush (Juncus 
sp.), dropseed (Sporobolus airoides),  saltgrass, bullrush (Scirpus  sp.), spikerush 
(Eleocharis  sp.), marshfire (Salicomia rubra),  and povertyweed  (Iva axillans) (BLM, 
1988).  
2.3.2.2  Wildlife 
Wildlife species found in the transportation corridor are similar to those discussed in 
Section 2.3.1.2.  Additional species are found in the riparian/wetland  areas within the 
transportation  corridor, especially at Horseshoe Springs.  Many species of waterfowl 
and shorebirds (discussed in Section 2.3.5.5) occur at Horseshoe  Springs and Timpie 
Springs.  
Big game species that use the transportation corridor are limited to mule deer and 
pronghorn antelope which are in the same herds as those that occur near the PFSF.  
Pronghorn antelope usage of transportation corridor lands is infrequent.  As discussed in 
Section 2.3.2, pronghorn antelope occur mainly in the southern portions of Skull Valley 
(BLM,  1990 and personal communication with K. Gardner, Wildlife Biologist, Salt Lake 
City District Office,  BLM, February 25, 1997).
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According to UDWR (1 997a) most of the project area is considered as having only limited 
value for mule deer.  According to BLM  (1988) maps, there is no crucial deer wintering, 
fawning, or summering habitat within the transportation corridor.  Winter use areas, as 
mapped by UDWR (1997a), occur along the eastern edge of the mile wide area 
evaluated as the transportation corridor with very little of this crucial habitat actually 
existing within the 0.5 mile zone on either side of Skull Valley Road (see Figure 2.3-3).  
Mink (Mustela  vison), a state-protected furbearer species, exists in association with 
wetlands occurring in the transportation corridor (UDWR,  1997a).  Figure 2.3-10 shows 
the usage area for the mink in Skull Valley.  The only other aquatic furbearer existing in 
the transportation corridor is the muskrat (Ondatra  zibethicus)  (BLM,  1988).  The PFSF 
site visit (Stone & Webster site visits, 1996) shows that there are plentiful muskrat holes 
found at Horseshoe Springs.  
Upland game birds that typically occur in the vicinity of the transportation corridor (as at 
the PFSF) are mourning doves and less frequently chukar, sage grouse, Hungarian 
partridge, and ring-necked pheasant.  The range of yearlong chukar usage does not 
extend into the mile wide area evaluated as the transportation corridor, but does occur 
along the eastern edge of the corridor, in association with the Stansbury Mountains (see 
Figure 2.3-4).  The typical range of the sage grouse includes the northern part of the 
transportation corridor and extends south along the eastern edge of the corridor towards 
the PFSF (UDWR,  1997a) (see Figure 2.3-5).  However, crucial winter range and strutting 
and nesting habitat does not occur within the transportation corridor (BLM,  1988).  
According to UDWR (1 997a), the ring-necked pheasant and the Hungarian partridge are 
state protected exotic game species which could be found within the transportation 
corridor.  Ring-necked pheasant nest between mid-March and May and can be found in 
agricultural areas that produce alfalfa and small grain crops, which occur in patches along
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the transportation corridor (see Figure 2.3-6).  Hungarian partridge also use agricultural 
areas with small grain crops grown in proximity to shrublands.  The Hungarian partridge 
historically occurred in Skull Valley, but may not be present today.  Figure 2.3-11 shows 
the locations in  Skull Valley with suitable habitat conditions to support Hungarian 
partridge.  
Raptors that are in the area include golden eagle; prairie falcon; short-eared owl; and 
marsh, rough-legged, and red-tailed hawks.  Peregrine falcons, nesting at Timpie Springs, 
hunt within 10-miles of their nest, including at Horseshoe Springs (BLM,  1992).  Riparian 
areas are considered to be crucial to raptors because these areas usually contain trees 
for nesting and roosting and small mammals, birds, and reptiles (important prey sources) 
concentrate in riparian areas (BLM,  1988).  Although there are no trees at Horseshoe 
Springs, there are potential nest sites at other areas along the transportation corridor, 
near houses and other springs.  Figure 2.3-7 shows the location of known  raptor nests, 
including one identified within the one mile wide transportation corridor evaluation area.  
2.3.2.3  Aquatic Resources 
There are many intermittent or ephemeral stream channels along the transportation 
corridor that only contain water during periods of heavy precipitation.  None of these 
channels contain aquatic resources.  There are, however, a few springs located along the 
corridor that could support aquatic resources.  Big Spring (at Timpie), Burnt Spring, 
Muskrat Spring, Horseshoe Spring, Salt Mountain Springs, and Kanaka Lake are all 
located within the transportation corridor.  According to BLM (1988,  1990, and 1992) only 
Horseshoe Springs supports fish.  Carp and largemouth bass are known to be present 
with the possibility that Horseshoe Springs supports other fish species.  However, aquatic 
habitat is limited by the high salinity (BLM,  1992).  UDWR (1  997a), identifies the speckled 
dace (Rhinichthys  osculus), a state-protected indigenous fish species known to inhabit
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the wetlands of cold desert and sub-montane ecological associations, as occurring within 
the Salt Mountain Springs (see Figure 2.3-12).  The speckled dace is not a high interest 
species, is found in a variety of aquatic habitats, and it is more often found in waters less 
that three ft deep.  
Palustrine wetlands occur within the transportation corridor near Timpie Springs, 
Horseshoe Springs, and Salt Mountain Springs.  Riparian wetlands occur along limited 
drainages that exist in the corridor (UDWR, 1997a).  Figure 2.3-8 and 2.3-9 show the 
location of these wetlands.  Both palustrine and riparian wetlands are ranked as being of 
critical value to local wildlife and are limited in size due to the low level of precipitation in 
the region (UDWR, 1997a).  
2.3.2.4  Threatened  and Endangered  Species 
This section provides a discussion of threatened, endangered, sensitive, special concern, 
and high interest species that could be found within the transportation corridor.  Table 2.3
2 lists the plant and animal species identified as threatened, endangered,  or sensitive 
by each agency along with their appropriate habitats.  
As mentioned previously, the federally endangered peregrine falcon  nests at Timpie 
Springs Waterfowl  Management Area.  Although the transportation  corridor begins at 
Timpie, the hacking tower and nest are not located in the vicinity of the proposed 
intermodal  location.  However, the hunting area of the falcons includes the northern  10 
miles of the transportation  corridor.  
UDWR (1 997a), identifies the swamp  lymnaea (Lymnaea stagnalis)  and great basin 
spadefoot (Spea intermontana)  as high interest species that could occur in wetlands 
along the transportation corridor.  The swamp lymnaea is a non-protected endemic
ERCH2.docPRIVATE  FUEL STORAGE  FACILITY  ER CHAPTER 2 
ENVIRONMENTAL  REPORT  REVISION 0 
PAGE 2.3-21 
aquatic snail which has been documented  south of the project facilities  in Township 5 
South,  Range 8 West.  This species has not yet been ranked by the state.  It has a 
Natural Heritage Program Global rank of G5 and a tentative State Rank of S1 S2.  
The Great Basin spadefoot is a state-protected  indigenous toad which has been 
documented  in wetlands south of the project area in Township 5 South, Range 8 West.  
It has a Natural  Heritage Program Global  Rank of G5 and a State Rank of S4 (usually 
more than 100 occurrences; widespread, abundant, and apparently secure, though it 
may be quite rare in parts of its range) (UDWR,  1997a).  
There are four BLM-listed sensitive species that might occur in riparian/wetland  habitats 
along the transportation  corridor (mainly at Horseshoe Springs).  The peregrine falcon, 
snowy plover (Charadnus  alexandrnnus), long-billed  curlew, and white-faced  ibis 
(Plegadis  chihi) are known to occur in Skull Valley.  
2.3.2.5  Notable Ecological Communities 
The northern  portion of Skull Valley contains some surface waters that support 
ecological communities not found elsewhere in Skull Valley.  These notable 
communities are described here along with  any special management status they are 
afforded  by the resource agencies.  
Timpie  Springs occurs at the northernmost area of the transportation  corridor.  The 
springs are located about 0.5 mile east of Skull Valley Road and drain  north towards 
the Great Salt Lake.  They are included  in the Timpie Springs Waterfowl  Management 
Area.  The dominant plant species at Timpie Springs WMA is saltgrass.  Very few 
emergents are found on the management area, however isolated stands of alkali 
bulrush (Scirpus maritimus)  and Olney's bulrush (Scirpus  sp.) are found  here.  Upland
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and  mudflats contain greasewood,  pickleweed,  and annual weeds.  Wigeon grass 
(Ruppia maritima)  is the dominant submergent species, and muskgrass (Chara  sp.) is 
also present.  This area is open to public hunting during the appropriate waterfowl 
season (personal communication  between  J.  Dowling,  UDWR, with S. Davis, SWEC, 
dated  February 27, 1997).  The proposed  intermodal  location  is within the Timpie 
Springs Waterfowl Management Area, but outside of the area under active 
management.  
Horseshoe Springs WMA has been designated  an Area of Critical Environmental 
Concern by BLM because its springs and wetlands are unique in the desert region.  It is 
located on the west side of Skull Valley Road approximately 9.5 miles south of Timpie.  
There is a fenced visitor area surrounding the springs located approximately 1,100 ft to 
the west of Skull Valley Road.  The Horseshoe Knolls lookout and campground  is 
located  on the east side of the road.  Horseshoe Springs WMA consists of series of 
pools in a horseshoe shape that are supplied  by springs with a total flow of 
approximately 8 cfs.  According to the Horseshoe Springs  HMP (BLM,  1992), the water 
quality at the springs is capable  of supporting aquatic wildlife.  Carp and bass are the 
two dominant fish species found in the ponds.  Horseshoe  Springs is classified as a 
Class  III fishing water on a scale of I to IV,  with Class I being the highest quality fishing 
(BLM,  1988).  Recreational  activities at the WMA  include fishing,  wildlife watching, and 
occasional swimming.  Some waterfowl hunting occurs, but is limited due to lack of 
birds (BLM,  1992).  
The area around Horseshoe Springs has relatively high vegetative productivity and 
diversity and includes riparian species such as three-square  bulrush (Scirpus 
americanus),  spikerush,  and saltgrass.  Horseshoe Springs provides important wildlife 
habitat because it supplies the only major public water source in  Skull Valley for miles.  
Several waterfowl species (migratory and permanent) use the area, including
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cinnamon, green, and blue winged teal (Anas cyanoptera, carolinensis,  and discors), 
mallard (Anas platyrhynchos), pintail (Anas acuta), gadwall (Anas strepera),  eared 
grebe (Podiceps  caspicus), and night herons (Nycticorax nycticorax).  Shorebirds such 
as the American avocet (Recurvirostra  americana),  long billed curlew (Numenius 
americanus),  killdeer (Charadrius  vociferus), and willet (Catoptrophorus  semipalmatus) 
are also commonly found.  Horseshoe Springs is within the 10-mile home range of the 
peregrine falcons nesting at Timpie Springs and  is used during foraging  activities  (BLM, 
1992).  
BLM's management objectives for the Horseshoe Springs WMA include  increasing the 
waterfowl and shorebird populations by 20% a year for 5 years between 1993 and 
1998; protecting  and maintaining the use of the WMA for various raptors,  including 
foraging use by peregrine falcons and wintering  bald eagles; and, to improve public 
facilities, access, and awareness of the springs to generate at least 100 visitors a year.  
Management activities have already begun for these objectives  (BLM,  1992).  Fencing 
has been  installed to prohibit livestock damage to the springs, and limited  visitor 
facilities have been installed.  A boardwalk  and bridge extending  from the parking area 
to the springs has been installed  to provide better access to the area.
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2.4  CLIMATOLOGY AND  METEOROLOGY 
2.4.1  Regional Climatology 
The description of the regional climatology of Skull Valley and the characterization of the 
PFSF site climate are based on "Climatography of the United States No. 60, Climate of 
Utah" published by the National Climatic Data Center (NOAA,  1960), long-term 
meteorological data collected by the National Weather Service at the Salt Lake City 
International Airport (SLCIA) as summarized by the National Climatic Data Center 
(NOAA, 1992), and "Utah Climate" published by the Utah Climate Center, Utah State 
University (Ashcroft et al., 1992).  Normals, means, and extremes of temperature, 
precipitation, relative humidity, and wind speeds are taken from  NOAA (1992).  The 
SLCIA is located approximately 50 miles northeast of the PFSF at an elevation of 
approximately 4,220 ft, the PFSF is at an elevation of approximately 4,465 ft.  
Meteorological data collected at SLCIA, within 50 miles of the PFSF, can be considered 
representative of the general climate of the PFSF.  
Extreme wind data are also obtained from Simiu et al. (1979), and extreme precipitation 
data are supplemented by the U.S. Department of Commerce (1955).  Data on tornado 
occurrences and probabilities are derived from NOAA (1975-1995), Ramsdell and 
Andrews (1986), and Grazulis (1993).  Occurrences of severe storms, hail, ice storms, 
and unusual events are taken from  NOAA (1975-1995).  Information on the frequency of 
stagnation conditions (poor dispersion) are obtained from Hosler (1961) and Holzworth 
(1974).
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2.4.1.1  General Climate 
The climate of the PFSF in Skull Valley, Tooele County, Utah, can best be described as 
"semi-arid continental" marked with four well-defined seasons.  Summers are 
characterized by hot, dry weather but the high temperatures are usually not oppressive 
because the relative humidity is generally low and the nights usually cool.  July is the 
hottest month with temperature readings above 90*F.  The mean diurnal temperature 
range is about 30'F in the summer and 18°F during the winter.  Temperatures above 
1  00'F in the summer or colder than 0°F in the winter occur occasionally.  Winters are 
cold, but usually not severe.  Mountains to the north and east act as a barrier to frequent 
invasions of cold continental air.  
Heavy fog can develop under temperature inversions in the winter and persist for several 
days.  Precipitation is generally light with the driest months being in summer and early fall 
and the wetter months in the spring when storms from the Pacific Ocean are moving 
through the area more frequently than at any other season of the year. Winds are usually 
light to moderate, although occasional high winds have occurred in every month of the 
year, particularly in March.  
Utah's climate is the result of several factors.  These factors include its latitude, elevation 
above sea level, location with respect to the average storm track over the Intermountain 
Region, and its distance from the principal moisture sources, the Pacific Ocean and Gulf 
of Mexico.  The mountain ranges in the western United States also have a significant 
impact on the climate of the region, particularlythe Cascade and Sierra Nevada Ranges 
and the Rocky Mountains.  Pacific storms must cross the Cascades and Sierras before 
reaching Utah, resulting in much of the moisture being removed by precipitation as the 
moist air rises over the high mountains.  Therefore, the prevailing westerly air flow 
reaching Utah is relatively dry, which results in  light precipitation.
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Besides the mountain ranges, the most influential natural feature affecting the climate of 
the area is the Great Salt Lake.  This large inland body of water, which never freezes over 
because of its high salt content, can moderate the temperatures of cold winter winds 
blowing from the northwest and north and helps drive a lake/valleywind system.  This 
system is characterized by on-shore breezes flowing southward off the lake during warm 
sunny days when the lake temperature is colder than the land.  This wind system 
reverses to off-shore breezes during evening and nighttime hours when the land cools 
below the temperature of the lake.  The warmer lake water during the winter and spring 
also contributes to increased precipitation in the valley downwind from the lake.  
The range of temperatures in the area is rather large from winter to summer.  Summers 
are generally hot and dry with temperatures reaching 90'F or higher approximately 56.5 
days per year on average at Salt Lake City.  The mean monthly temperature in July is 
77.5°F with an average maximum temperature of 93.20F.  Winters are cold but usually not 
severe with an average monthly temperature of 28.6°F in January along with a daily 
minimum temperature of 19.7*F.  The average number of days with temperatures 
reaching 32*F or below at Salt Lake City is 125 days, with the first freeze normally 
occurring  in mid-October and the last freeze occurring in late April.  The growing season 
is normally more than 5 months long.  
Precipitation tends to be heaviest in the spring months with the larger amounts occurring 
between March and May and the least amounts in the summer.  The annual average 
rainfall amount at Salt Lake City is 15.3 inches with the largest amounts occurring in April 
with 2.21  inches and least amounts occurring in July at 0.72 inches.  Precipitation occurs 
an average of 90.3 days per year (0.01 inches or more) at Salt Lake City.  The average 
annual snowfall (1963 - 1992) is 57.6 inches per year, occurring mostly between 
November and April and ranging from a low of 30.2 inches to a high of 110.8 inches.
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On an annual average basis, relative humidities at Salt Lake City range from a high of 67 
percent in the early morning hours to 43 percent in the afternoon.  On a seasonal basis, 
the highest relative humidities occur in the fall and winter while summer relative humidities 
are generally the lowest.  A better measure of humidity is dew point, which indicates the 
actual amount of moisture in the air as it is the temperature at which saturation occurs.  
Monthly average dew point temperatures in this area generally range from a high of mid
40°F in the summer to lows of low-to-mid 20'F in winter.  Heavy fog with visibility below 
0.25 mile at Salt Lake City is not a frequently occurring phenomenon, with an average 
annual frequency of 11.6 days per year, but does normally occur about 2 to 4 times per 
month during winter.  
Winds at Salt Lake City are generally light to moderate with the highest speeds occurring 
during spring and summer with an average of approximately 10 mph for those months.  
The lightest winds occur in late fall and winter with the lowest monthly average wind 
speed of 7.4 mph occurring in December.  The highest monthly wind speed of 9.7 mph 
occurs in August, and the long-term mean wind speed for the year is 8.8 mph.  The 
prevailing wind direction at Salt Lake City is from the south-southeast or southeast 
throughout the year.  The overall prevailing wind direction is from the south-southeast.  
The winds observed at Salt Lake City for the years 1988 through 1992 are depicted on a 
seasonal and annual basis in wind roses presented in Figures 2.4-1 through 2.4-5.  The 
wind roses show the percent of the time (rings) that the wind blows from each of 16 
directions (N,  NNE, NE ....  NNVV) by the length of the bars.  The shading of the bars also 
indicates the frequency of occurrence of wind speeds within the wind speed classes 
shown on the figures.  For example, Figure 2.4-5 indicates that for the prevailing winds 
from the south-southeast, approximately 3 percent are in the 0 to 3 mph wind speed class 
while about 16 percent of the winds are in the 3 to 7 mph class.
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2.4.1.2  Maximum and Minimum Temperatures 
Based on observations taken by the National Weather Service at SLCIA, temperatures 
reaching  90OF or higher occur 56.5 days per year on average.  The record high 
temperature at Salt Lake City based on 63 years of observations is 107°F occurring in 
July 1960, with record high temperatures ranging from 105'F (1951  - 1958 losepa South 
Ranch data) to 109'F (1950 - 1992 Dugway data) in Skull Valley (Ashcroft et al.,  1992).  
The lowest recorded temperature at Salt Lake City is -30'F occurring in February 1933, 
with record low temperatures from-1i 1F (losepa South Ranch) to -29' F (Dugway) in 
Skull Valley (Ashcroft et al., 1992).  
2.4.1.3  Extreme Winds 
The highest observed fastest-mile wind speed at Salt Lake City is 71  mph from the 
northwest (March  1954) based on 56 years of observations, while the peak gust is 69 
mph from the southwest (May 1989) based on 8 years of observations.  The peak gust 
should be higher than the fastest mile wind speed due to its shorter duration, but in this 
case, the difference in the period of record (56 years vs. 8 years) results in a smaller peak 
gust.  The fastest mile wind speed is the fastest speed of any "mile" of wind (Huschke, 
1959).  These wind gusts observed at Salt Lake City are consistent with observations of 
peak gusts observed  in Skull Valley and Tooele County with Dugway Proving Grounds 
recording a peak gust of 68 mph from a thunderstorm (NOAA,  1992) and Tooele reporting 
a gust of 72 mph in  a severe thunderstorm (NOAA,  1975-1995).  
The 50- and 100-year return period fastest-mile wind speeds at a height of 10 meters for 
Salt Lake City are 70.4 and 74.5 mph based on an extreme value Type I probability 
distribution (Simiu et al.,  1979).  These fastest-mile winds should be multiplied by a "gust 
response factor" to account for the fluctuating nature of wind and its interaction with
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buildings and other structures (ANSI A58.1-1982).  For exposures in open terrain with 
scattered obstructions having heights generally less than 30 ft (includes flat, open country 
and grasslands), the gust response factor at a height of 30 ft is 1.26.  Therefore, the 50
and 100-year design wind speeds at an elevation of approximately 30 ft are 88.7 and 
93.9 mph, respectively.  
2.4.1.4  Tornadoes 
The state of Utah experiences relatively few tornadoes.  A total of 77 tornadoes were 
reported in the State of Utah for the period from 1953 to 1995 (NOAA,  1975-1995), and 
only four were considered "significant" based on an examination of tornadoes from  1880 
to 1993 (Grazulis, 1993).  None of the "significant"tornadoes occurred  in Tooele County.  
The state averages one tornado per year with a density of 0.12 tornadoes per 10,000 
square miles (NOAA,  1975-1995), ranking 43rd out of the 50 states plus the District of 
Columbia.  By contrast, the state of Texas has reported 5,674 tornadoes over the same 
period of time with a density of 4.90 tornadoes per 10,000 square miles.  
It is important to note that the most comprehensive set of tornado statistics available, 
compiled for the period 1880 to 1993 (Grazulis, 1993), indicates that only four "significant' 
tornadoes have occurred during that period of time, and that none of these "significanf' 
tornadoes occurred in Tooele County.  This reference defines a "significanf'  tornado as 
one causing confirmable Fujita Scale classification F2 damage or which has killed a 
person.  The Fujita Scale classification system is explained in Table 2.4-2.  The 77 
tornadoes mentioned earlier include those of all intensities for that period of time as 
compiled by NOAA.  Therefore, the four "significant' tornadoes are included in the 77, 
with the remaining 73 being lesser tornadoes.
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Table 2.4-1  summarizes occurrences of tornadoes within a 1-degree latitude-longitude 
square centered on the PFSF (NOAA, 1975-1995).  For each tornado, Table 2.4-1 
identifies the date of occurrence, the county in which the tornado occurred, path length in 
miles, path width  in yards, and the Fujita Scale classification (explained in Table 2.4-2).  
This is the best available source of information for this calculation.  The Grazulis data 
(1880-1993) contains information for "significant' tornadoes, but none occurred in Tooele 
County.  It would be reasonable to use 1880-1993 as the period of record for the tornado 
strike probability calculation, since less than F2 tornadoes probably add very little to the 
overall probability calculation.  However, a conservative approach using 1975-1993 as 
the period of record was chosen for the PFSF.  
Using the information provided in Table 2.4-1, the probability of a tornado striking a point 
within the 1-degree latitude-longitudesquare centered on the PFSF is estimated as 
follows (Thom, 1963): 
P=zt/A 
where:  P = mean probability of a tornado strike per year 
z = geometric mean tornado path area (mi) 
t = mean number of tornadoes per year 
A = area of 1-degree square (mi) 
The area (A) of the 1-degree box centered on the PFSF can be estimated in square miles 
as 4,774.3 cos(L) (Ramsdell and Andrews, 1986) where L is the latitude of the middle of 
the box.  With an estimated latitude of 40.3 degrees north, A is approximately 3,641 
square miles.  The geometric mean of the tornado path lengths and widths given in Table 
2.4-1  are 0.93 mile and 66.9 yards, respectively, yielding a geometric mean tornado path 
area of 0.0353 mi2. The mean number of tornadoes per year is 0.14 based on three 
observed tornadoes with path length and width information within the area over a 21-year 
period of record.  Therefore, the probability of a tornado striking the PFSF is estimated to
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be 1.36 x  10-6 per year or a recurrence interval of 735,294 years.  This value compares 
with an arithmetic average tornado strike probability of 9.72 x 10-7  per year and an 
expected probability of 3.06 x 10-6 per year (based on a log normal distribution) for the 
entire state as computed  in NUREG/CR-4461  (Ramsdell and Andrews, 1986) based on a 
state-wide record of tornadoes for the period 1954 to 1983.  
2.4.1.5  Hurricanes and Tropical Storms 
Since the PFSF is located approximately 800 miles from the Pacific Coast and more than 
1,200 miles from the Gulf of Mexico, hurricanes and tropical storms do not affect this 
area.  
2.4.1.6  Precipitation Extremes 
The maximum observed 24-hour rainfall amount at Salt Lake City is 2.4 inches occurring 
in April  1957, along with a maximum monthly amount of 7.0 inches.  The highest recorded 
daily and monthly precipitation amounts at Dugway are 1.46 and 3.16 inches, respectively 
(Ashcroft et al., 1992).  The highest short-term rainfall rate observed in Skull Valley was 
0.95 inch in 30 minutes at Dugway during a thunderstorm in August 1984 (NOAA,  1992).  
The extreme hourly rainfall rate for Salt Lake City with a 50-year return period is 
approximately 1.2 inches per hour (U.S. Dept. of Commerce, 1955).  
The maximum recorded monthly snowfall at Salt Lake City is 41.9 inches in  March 1977, 
along with a maximum 24-hour snowfall of 18.4 inches in October 1984.  At Dugway, the 
maximum monthly and daily snowfall amounts for the period 1950 to 1992 are 21.2 and 
9.0 inches, respectively.
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2.4.1.7  Thunderstorms and  Lightning  Strikes 
Salt Lake City averages 36.7 thunderstorm days per year with the highest number of days 
(7 to 8 days per month) occurring in July and August (NOAA,  1992).  An examination of 
"Storm Data" from 1975 through 1995 (NOAA,  1975-1995) indicates that there were 
approximately 20 occurrences of severe thunderstorms in Tooele County during this time 
and two instances of lightning strikes causing injuries reported in Tooele County.  
According to "Storm Data" (NOAA,  1975-1995), there were a total of 82 lightning injuries 
in the entire state during the period 1959 to 1995.  
2.4.1.8  Snowstorms 
Heavy snowfalls with blizzard conditions (snow, temperature < 20'F, wind speed > 35 
mph) can affect the state but are relatively infrequent.  In the Tooele County area, only a 
few unusually heavy snowfalls (> 12 inches) were reported between 1975 and 1995 
(NOAA,  1975-1995).  
2.4.1.9  Hail and Ice Storms 
Hail  in Utah is relatively infrequent but it may damage fruit and vegetables in limited areas 
during the spring and summer (NOAA, 1960).  In Tooele County specifically, only four 
instances of sizable hail were noted during the period from 1975 to 1995 (NOAA,  1975
1995) with some hail stones reaching 1.25 inches in size in Tooele.  
Freezing rain and glazing events are not numerous in Utah but do occur occasionally.  
There were only four reported ice storm events in Tooele County and the northwest 
valleys over the 1975-1995 period (NOAA,  1975-1995).  These ice storms have caused 
power outages, traffic accidents, and downed tree limbs.
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2.4.1.10  Poor Dispersion Conditions 
The most commonly occurring meteorological condition leading to poor dispersion is the 
low-level (<500 ft) or ground-based inversion.  Because temperature normally decreases 
with higher altitude, an inversion is a condition in which temperature increases with 
altitude or is inverted from the normal condition.  This vertical temperature profile leads to 
very stable atmospheric conditions in which very little motion or turbulence takes place.  
Thus, a pollutant emitted into such an atmosphere experiences very little dilution.  
Inversions tend to be diurnal in nature, generally occurring during nighttime and early 
morning hours and breaking up during the heating of the day.  As a result of this behavior, 
inversions are usually not a very persistent phenomenon.  
The frequency of occurrence of low-level inversions in the PFSF site area can be 
estimated from isopleths of inversion frequency developed by Hosler (1961).  The PFSF 
site falls on the 45 percent of total hours per year isopleth on an annual basis for 
inversion frequency.  Seasonally, winter and fall experience the highest inversion 
frequencies at approximately 50 percent of total hours.  Summer and spring inversion 
frequencies have been estimated to be approximately 35 to 40 percent.  
A more persistent condition of poor dispersion leading to air pollution episodes is the 
stagnating anticyclone, which is an area of high atmospheric pressure that essentially 
remains stationary for a period of several days.  The stagnating anticyclone is 
characterized by light wind speeds (<9.0 mph), no precipitation, and shallow mixing 
depths (<  1,600 ft).  These conditions lead to very little dilution or ventilation of pollutants 
emitted into this air mass, which tend to recirculate within the anticyclone.  
The degree to which these poor dispersion conditions occur at a given location can be 
estimated from a study of episodes of limited dilution conducted by Holzworth (1974).  In
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this study, a ventilation or dilution factor was calculated as the product of mixing height 
(meters) and layer average wind speed (meters/second)for 62 upper air stations 
throughout the United States for the period 1960-1964.  A low value of this factor 
indicates slower dilution.  The Salt Lake City upper air station was found to have 1-, 2-, 3-, 
4-, and 5-day episode ventilation factors of 99.9, 236.3, 322.1, 357.2, and 463.5 m2 /sec, 
respectively, compared to those of the worst case station in Lander, Wyoming, of 14,  17, 
34, 57, and 55 m2/sec.  Salt Lake City ranked 9th, 18th, 13th, 12th, and 16th out of 62 
stations in  1-, 2-, 3-, 4-, and 5-day episode ventilation factors.  
2.4.2  Local Meteorology 
The meteorology of the PFSF site can be partially characterized using long-term 
meteorological data collected by the National Weather Service at the SLCIA (NOAA, 
1992).  This climatological data set is the most comprehensive available for this area.  
The SLCIA is located approximately 50 miles northeast of the PFSF at an elevation of 
approximately 4,220 ft.  With the PFSF located at an elevation of approximately 4,465 ft, 
meteorological data collected at SLCIA can be considered representative of the general 
climate of the PFSF but needs to be supplemented with data more representative of local 
conditions.  
The valley location of the PFSF has an influence on the local meteorology relative to that 
of SLCIA, with the Stansbury and Oquirrh Mountains rising to elevations of above 
10,000 ft between the two locations.  The location of the Great Salt Lake to the north of 
Skull Valley as opposed to west and northwest of SLCIA also probably causes some 
meteorological differences between the two locations.  Therefore, meteorological data 
collected in Skull Valley are also needed to characterize the local conditions.  Monthly 
average temperature and precipitation data collected at various locations in Skull Valley 
are available from a book published by the Utah Climate Center (Ashcroft et al.,  1992).
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The data collected at Dugway, located approximately 12 miles south of the PFSF at an 
elevation of 4,340 ft, have the longest period of record (1950 - 1992) and appear to be the 
most reliable.  Other useful data were collected at losepa South Ranch, which is located 
about 12 miles north of the PFSF at an elevation of 4,415 ft, during the period from 1951 
1958.  
The On-site Meteorological Monitoring Measurement Program, described in detail in 
Section 6.1.1,  provides hourly average data on wind speed, wind direction, temperature, 
relative humidity, precipitation, barometric pressure, and solar radiation for 
characterization of the local meteorology because many of these parameters are not 
available from other sources.  Although the tower is located approximately 3 miles 
southeast of the PFSF at the Pony Express convenience store, where power and a 
telephone line are available, this location is judged to be suitably representative for "on 
site" meteorological data collection.  The tower location is in the same topographic setting 
as the PFSF with the Stansbury Mountains to the east and northeast being sufficiently 
distant from both locations as to cause insignificant differences in meteorological 
observations between the two locations.  Both sites are essentially the same distance 
from the Great Salt Lake and the Wasatch Mountains to the east. Given that the intent of 
the meteorological data collection program is to characterize the local meteorology, this 
location provides representative local data.  
2.4.2.1  Precipitation 
Normal monthly precipitation tends to be concentrated in the winter and spring months 
with the larger amounts occurring between December and May and the least amounts in 
the summer and early fall.  The annual average rainfall rate at Salt Lake City is 15.3 
inches per year with a record 24-hour rainfall of 2.4 inches.  Precipitation occurs an 
average of 90 days per year (0.01  inch or more).  Precipitation data collected in Skull
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Valley indicate a range of annual precipitation of from 7 to 12 inches per year with 
increasing amounts at higher elevations in the Stansbury Mountains, maximizing at 
Deseret Peak with approximately40 inches per year (Hood and Waddell, 1968).  A 43
year record (1950 - 1992) of precipitation data at Dugway indicates a normal annual 
precipitation rate of 8.2 inches per year.  An 8-year record (1951  - 1958) at losepa South 
Ranch indicates an average annual precipitation rate of 9.6 inches per year.  Therefore, 
the valley location of the PFSF tends toward the lowest precipitation amounts in the area.  
Table 2.4-3 summarizes monthly precipitation amounts for Salt Lake City and Skull Valley 
locations.  
The long-term average annual snowfall (1963 - 1992) at Salt Lake City is 57.6 inches per 
year occurring mostly between November and April and ranging from a low of 30.2 inches 
in 1979 - 1980 to 110.8 inches in 1973 - 1974.  The maximum recorded monthly snowfall 
is 41.9 inches in March 1977 along with a maximum 24-hour snowfall of 18.4 inches in 
October 1984.  Information on snowfall amounts at Dugway and losepa South Ranch 
indicate normal annual snowfalls of 16.0 and 21.3 inches, respectively, with maximum 
monthly amounts of 21.2 and 17.7 inches.  The record daily snowfalls at Dugway and 
losepa South Ranch are 9.0 and 8.0 inches each.  
2.4.2.2  Temperature 
The range of temperatures in the area is rather large from winter to summer.  Summers 
are relatively hot with temperatures reaching  90°F or higher approximately 56 days per 
year on average at Salt Lake City. The average daily maximum temperature at Salt Lake 
City in July is 93.2*F, and mean maximum temperatures at Dugway and losepa South 
Ranch exceed 90°F during July and August.  The record high temperature at Salt Lake 
City is 107°F occurring in July, 1960 with record high temperatures ranging from 105 to 
109°F in Skull Valley.  Winters are moderately cold with an average monthly temperature
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of 28.6°F in January at Salt Lake City and a daily minimum temperature of 19.7°F.  The 
lowest recorded temperature at Salt Lake City is -30°F occurring in February, 1933.  
Similar winter temperatures are experienced in Skull Valley with average monthly values 
near 30*F in December and January and record low temperatures from -11  to -290F.  The 
average number of days with temperatures reaching 32°F or below at Salt Lake City is 
125 days with the first freeze normally occurring in October and the last freeze occurring 
in April.  The annual average temperature at Salt Lake City is approximately 520F for the 
period 1951  - 1980 with Skull Valley average temperatures ranging from 50 to 51 *F.  
Table 2.4-4 provides daily maximum, daily minimum, and average temperatures by month 
for the period 1951 to 1980 for Salt Lake City, 1950 to 1992 for Dugway, and 1951 to 
1958 for losepa South Ranch.  
2.4.2.3  Wind  Direction and Speed 
Winds at Salt Lake City are moderate and are fairly uniform over the year with the highest 
average speed (9.7 mph) occurring in August and the lightest average wind speed (7.4 
mph) occurring in December.  The long-term mean wind speed for the year is 8.8 mph.  
The prevailing wind direction at Salt Lake City is from the southeast or south-southeast 
throughoutthe year.  Table 2.4-5 provides mean wind speeds by month for a 62-year 
period of record and prevailing wind directions by month.  Long-term wind information is 
not available specificallyfor the Skull Valley.  Wind speed and direction data will be 
provided by the on site meteorological monitoring program.  
2.4.2.4  Atmospheric Stability and Mixing  Heights 
The dispersion of an air contaminant by atmosphericturbulence and diffusion can be 
characterized by the stability of the atmosphere.  Pasquill (1961)  has developed an 
atmospheric stability classification scheme that divides atmospheric diffusion levels into
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six classes labeled A through F.  Stability Class A represents the most "unstable" and 
diffusive category representative of conditions during warm sunny afternoons, while F is 
the most "stable" and least diffusive class generally occurring during the night and early 
morning hours under light or calm winds.  The intermediate stability class D represents 
"neutral" atmospheric stability and  is typified by cloudy, windy conditions. These stability 
classes are generally determined from National Weather Service meteorological data 
using a combination of wind speed, cloud cover, and daytime solar insolation 
observations.  
Table 2.4-5 presents the frequency of occurrence of each Pasquill stability class as 
determined for Salt Lake City based on 5 years (1988 - 1992) of meteorological data 
collected at the airport.  This table indicates that the dispersion environment of the area is 
dominated by "neutral" (stability class D) stability (moderate dispersion) with stable 
atmospheric conditions (weak dispersion) being approximately60  percent more frequent 
than unstable conditions (strong dispersion).  
Table 2.4-6 presents seasonal average mixing heights for Salt Lake City (Holzworth, 
1972).  The morning and afternoon mixing heights in Table 2.4-7 were approximated by 
the National Climatic Data Center from vertical temperature measurements taken by the 
National Weather Service twice daily for the period 1960 to 1964.  The mixing height is 
defined as the height above the surface through which relatively vigorous vertical mixing 
occurs (Holzworth, 1972).  As such, the mixing height defines the vertical layer of the 
atmosphere through which pollutants can be mixed.  Low mixing heights, which are 
characteristicof the nighttime dispersion environment, generally result in higher pollutant 
concentrations at the surface for low level sources (below the mixing height).  The higher 
mixing heights occurring during midday are conducive to greater dispersion and lower 
ground level pollutant concentrations.
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2.4.2.5  Air Quality 
The air quality in the PFSF area is generally very good.  The U.S. Environmental 
Protection Agency (EPA) has adopted National Ambient Air Quality Standards (NAAQS) 
for six air pollutants known as criteria pollutants.  The primary standards are designed to 
protect public health while the secondary standards are designed to protect public welfare 
(includes protection of economic interests, vegetation, and visibility).  The Utah 
Department of Environmental Quality (DEQ) has adopted the federal NAAQS as the state 
ambient air quality standards; Table 2.4-8 shows these standards.  
Ambient air monitoring data collected by the DEQ at several monitoring stations 
throughoutthe state are used to determine whether or not these NAAQS are being met.  
Areas where the standards are attained are referred to as "attainment" areas and those 
areas not attaining the standards are called "nonattainment" areas.  This project is 
located in the Wasatch Front Intrastate Air Quality Control Region (AQCR) which is in 
attainmentfor nitrogen dioxide (NO 2), carbon monoxide (CO), particulate matter with 
aerodynamic diameter less than 10 microns (PM1 0), lead (Pb), and ozone (03) based on 
monitoring data collected in the AQCR.  A portion of eastern Tooele County is currently 
non-attainmentfor the primary and secondary sulfur dioxide (SO2) standard.  
The attainment status of the Wasatch Front Intrastate AQCR is supported by the three 
most recent years (1993 - 1995) of available ambient air quality monitoring data collected 
by the DEQ in the AQCR.  Table 2.4-9 summarizes these data showing the highest 
annual average and second highest short-term (1-, 3-, 8-, 24-hour) monitored values in 
the county for each pollutant and averaging time.  These data demonstrate that ambient 
criteria pollutant concentrations are well below the NAAQS.
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Given that all of Tooele County, except for the highest elevation areas in the far eastern 
part of the county, is currently in attainment of the NAAQS for all criteria pollutants and 
the available monitoring data indicate air pollutant concentrations generally well below the 
NAAQS, air quality is not expected to be a resource of concern for development of the 
PFSF.
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2.5  HYDROLOGY 
2.5.1  Surface  Hydrologiy 
The PFSF is situated near the middle of Skull Valley about 24 miles south of Interstate 80 
and the Great Salt Lake.  Figure 2.5-1 shows the topography of the PFSF and the 
surrounding area. Skull Valley was formerly occupied by Lake Bonneville, an inland sea 
that covered the area from about 30,000 to 10,000 years before present (B.P.).  The 
valley is nearly 50 miles long and 22 miles wide at its widest point and slopes gently 
northward to the Great Salt Lake at approximately 30 ft per mile.  
North-south trending mountain ranges rise abruptly from the valley floor on both sides. On 
the east side of the valley, the Stansbury Mountains rise to  11,031 ft elevation at Deseret 
Peak, while on the west side, the Cedar Mountains rise to about 7,600 ft elevation.  Both 
ranges are composed mainly of limestone and dolomite with lesser amounts of quartzite, 
sandstone, and shale, ranging in age from Early Cambrian to Tertiary.  
A thick alluvial apron exists at the base of the Stansbury range, formed by a series of 
coalescing alluvial fans.  This apron (or bajada) is composed mainly of coarse clastic 
material derived from erosion of the adjacent ranges by high gradient streams.  The 
surface of the apron in the vicinity of the PFSF slopes westward at about 165 ft per mile 
and meets the valley bottom about 1.5 miles east of the PFSF location.  
Precipitation in  Skull Valley ranges from 7 to 12 inches per year with only about one-third 
that amount falling during the growing season (Hood and Waddell, 1968).  The uplands 
receive considerably more precipitation, up to 40 inches in the Stansbury Mountains and 
16 to 20 inches in the lower Cedar Mountains.  Much of this is in the form of snow that
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enters the hydrologic system as runoff in the spring.  However, very little of this water 
actually reaches the valley bottom as stream flow.  
The pervious unconsolidated deposits of the bajada intercept runoff and serve as the 
main zone of recharge to the groundwater system.  As a consequence, there are few 
perennial streams in Skull Valley and none in the vicinity of the PFSF.  The poorly 
developed intermittent drainages are mainly dry washes incised a few feet into the valley 
bottom.  All of these washes in the PFSF vicinity drain northward or northwestward, and 
likely carry water for only short periods during spring runoff or during infrequent summer 
thunderstorms.  
At a few locations in  Skull Valley, especially along the eastern foothills, groundwater 
intersects the surface in the form of springs.  These springs have created surface 
channels, such as those near Timpie and Delle.  In general, most spring flow is lost to the 
recharge area or is consumed by evapotranspiration.  No springs occur within a 5-mile 
radius of the PFSF.  The nearest perennial surface flow downstream from the PFSF 
occurs about 10 miles to the north near Salt Mountain.  This flow is attributed mainly to 
springs at the base of the hill, west of Skull Valley Road.  It eventually joins other spring 
and stream flows creating a large wetland/mudflat system before draining to the Great 
Salt Lake.  
There are no perennial lakes or ponds within 5 miles of the PFSF other than a few stock 
ponds or small reservoirs built for irrigation purposes. These impoundments are 
commonly filled by water diverted in ditches or pipelines whose sources are in the 
canyons of the Stansbury Mountains.  
There are no public or private surface drinking water supplies in the PFSF vicinity.  
Potable water supplies for the Skull Valley Indian Reservation, and the few scattered
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ranches or farms along the east side of the valley, are wells drilled into the 
unconsolidated or semi-consolidated sediments that form the alluvial fan along the base 
of the Stansbury Mountains.  Consequently, there is no potable surface water supply that 
could be subject to normal or accidental effluents from the facility.  
Water, including potable supplies, will be required during construction and operation of 
the PFSF.  Water requirements will be modest and similar to a light industrial facility with 
a 24 hour-per-daywork force.  The highest water demand will occur during construction 
for dust control and operation of the concrete batch plant.  Source water may come from 
several water wells drilled and developed at the PFSF or from offsite sources.  Wells 
would be located so that they have no impact on any existing wells in the vicinity of the 
PFSF.  
The land surface at the PFSF is nearly flat and slopes gently downward to the north, from 
approximate elevation 4,470 ft at the south end to 4,460 ft at the north end.  A few 
shallow, dry washes and former beach or lake bottom features provide slight relief to the 
PFSF site area.  Desert shrubs and grasses form a thin vegetative cover.  
No streams that would even be considered intermittent cross the facility area.  The 
closest stream with a significant channel crosses the northeast corner of Section 6 and 
the center of Section 5, about 1,500 ft from the northeast corner of the facility (Figure 2.5
1). The channel is up to 3 ft deep and 6 to 8 ft wide in some areas.  It carried no water 
during the observation period between June 1996, and February 1997.  
Watersheds contributing runoff to the areas of the access road and the PFSF are shown 
in Figure 2.5-1.  Watershed runoff contributing to the access road area is from the 
Stansbury mountains and is designated as Basin I in Figure 2.5-1.  Basin I is a watershed 
comprising an area of approximately 26 square miles.  Watershed runoff contributing to
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the PFSF site area is from the Hickman Knolls and is designated as Basin II in Figure 2.5
1.  Basin II is a watershed comprising an area of approximately 0.93 square miles (595 
acres).  Basin I is separated from Basin II by an earthen berm proposed for construction 
at the PFSF to control offsite runoff.  The topography and approximate sheet flow 
direction in the PFSF vicinity are also shown in  Figure 2.5-1.  
Basin I runoff originates in the upland of the Stansbury Mountains.  Flood runoff is 
drained westerly by a perennial stream in Indian Hickman Canyon and an intermittent 
stream in  Dry Canyon (see Figure 2.5-1).  These flow from the mountain front, cross the 
alluvial fans, and turn to the north crossing the access road. At the foothills of the 
mountain, the stream flow of Indian Hickman Canyon is quickly lost to the pervious 
sublayer and evapotranspirationto  become an intermittent stream.  Stream flow would be 
produced only by very heavy rainfall or during snowmelt conditions.  
Basin I consists of three subbasins, i.e., the mountain slope (IA),  the alluvial fans(IB),  and 
the lowlands of the valley (Ic) which are shown in  Figure 2.5-1.  Top soils are mainly 
poorly sorted, coarse to fine grained lacustrine deposits (Hood and Waddell, 1968), and 
fine grained silt (USDA, undated).  Slopes of the subbasins are approximately 19.7 
percent, 3.9 percent, and 1.4 percent, respectively.  
Basin II runoff is from the nearby Hickman Knolls and flows directly toward the PFSF.  
The northward  runoff mainly flows as a sheet flow through the fine grained lacustrine 
deposits and few sedimentary rocks on its way past the PFSF. The average basin slope 
is approximately 3.7percent.  
During PFSF site visits conducted between June 1996 and February 1997, several 
hydrologic observations were made. No perennial streams were observed to cross Skull 
Valley road from the uplands to the east, nor were any perennial streams observed west
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of the PFSF to the base of the Cedar Mountains.  There are no upstream or downstream 
flow control structures whose failure could conceivably affect the PFSF or its access road.  
The only structures located within 5 miles of the PFSF are very small reservoirs in the 
foothills used as stock ponds or for collection of water for irrigation purposes.  
2.5.2  Floods 
The PFSF is located  in an area of western Utah with a semi-arid climate, receiving 
average annual precipitation of 7 to 12 inches (Hood and Waddell, 1968).  There are no 
perennial water courses within 4 miles of the PFSF.  The nearest streams are high 
gradient streams that drain the slopes of the Stansbury Mountains through steep-walled 
canyons.  This flow is quickly lost to the unconsolidated sediments comprising the alluvial 
apron at the foot of the mountains and becomes part of the groundwater system.  No 
perennial surface flow makes its way across Skull Valley road, which runs north-south 
approximately 1.5 miles east of the PFSF.  
There are no active streams in the PFSF vicinity and no average or maximum annual flow 
rates are available.  There are no perennial streams in the PFSF vicinity and no dry 
stream channels that show evidence of flash flooding.  There is no evidence of past 
flooding in the PFSF site area and only minor development of drainage channels created 
by infrequent thunderstorms (<1  to 2 ft deep). There is no evidence of flash-flooding in the 
area, such as flood deposits, nor are there channels that could affect the PFSF if they 
were subject to a flash flood.  
The PFSF location has not experienced any flooding in the past, since it is not located 
within any flood plain.  Storm-induced local runoff will provide sheet flow toward the 
PFSF, which will easily be controlled by construction of short diversion berms near the 
southern portions of the PFSF.
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An analysis of the probable maximum precipitation (PMP) was made to determine a 
probable maximum flood (PMF) for the PFSF and access road areas.  As discussed in 
the PFSF Safety Analysis Report (SAR) Section 2.4.2.3, a hypothetical PMP event (the 
heaviest reported rainfall in Salt Lake City is 2.4 inches over a 24-hour period) was 
analyzed to determine maximum flooding elevation at the PFSF.  The local PMPs are 
13.2 inches and 11.75 inches of rain over 6-hour period on the PFSF site and the access 
road, respectively.  The calculated peak flows are 2,643 cfs at the PFSF and 31,934 cfs 
at the access road.  
PMF stormwater runoff from watershed Basin I (Stansbury mountains) will most likely flow 
to the north along the east fringe of the PFSF to the Great Salt Lake.  The maximum PMF 
flood elevation predicted at the location nearest the PFSF, approximately 6,500 ft 
downstream from the access road, is 4,453.4 ft elevation.  The PFSF grade elevations 
are at a minimum of 4,460 ft.  As such, the PFSF is not in the flood plain caused by the 
PMF event associated with the Basin I watershed.  
PMF stormwater runoff from watershed Basin II (Hickman Knolls) will flow as sheet flow 
toward the PFSF.  A diversion berm will be constructed on the south and west sides of 
the PFSF to divert the sheet flow around the PFSF and into the Skull Valley natural 
drainage system.  The Skull Valley drainage system is very wide and flat and the PMF 
flow from Hickman Knolls will represent an small amount of additional flow into the 
system.  As such, there is no flood plain in the PFSF site area associated with the Basin II 
watershed.  The PFSF is protected from the Basin II sheet flow caused by the PMF event 
by diversion berms.  
In summary, the PFSF is considered to be flood dry and all Structures, Systems, and 
Components (SSCs) which are classified as Important to Safety are therefore not subject 
flooding.  PMF flows in the site area are diverted away from the PFSF.
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The PFSF drainage systems (both offsite and onsite) are designed for the 100-yr storm 
event.  Offsite drainage system design due to Hickman Knolls runoff is conveyed around 
the south and west sides of the PFSF.  This flow is then discharged at a permissible 
velocity to the Skull Valley natural drainage system.  Flows resulting from a storm event 
more severe than a 100-year event from Hickman Knolls are also diverted into the Skull 
Valley drainage system.  Onsite drainage system design due to local runoff is conveyed 
by a surface flow system utilizing swales channeled to a stormwater collection and 
retention basin where it can evaporate and seep into the soil.  
The access road drainage system is designed to safely convey the surface water under 
the roadway during a 100-yr storm event.  During a PMP, the excess runoff will overtop 
the access road embankment.  The access road flood overflow will be contained with a 
north-south berm tied into Hickman Knolls to prevent flows from approaching the PFSF.  
Downstream of the access road, the PMF returns to the natural flow conditions.  Access 
to the PFSF by normal vehicular traffic, as well as emergency vehicles, will be provided at 
all times except during a storm that is more severe than a 100-yr storm event.  
2.5.3  Flood  Protection Requirements 
As discussed in Section 2.5.2, the PFSF is not subject to flooding.  Stormwaterwhich 
flows toward and/or past the PFSF site area is diverted around the PFSF by newly 
constructed earthen berms.  All structures, systems and components (SSCs)  which are 
classified as important to safety are not subject flooding.  The earthen berms will be 
protected with rip rap to withstand erosion due to stormwater discharge velocities.
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2.5.4  Environmental Acceptance  of Effluents 
There are no planned liquid releases as a result of PFSF operation.  The PFSF septic 
system will be designed to meet state requirements.  No impact to local resources will 
result.  
2.5.5  Groundwater Hydrology 
Skull Valley is a north-trending valley extending 50 miles from Lookout Pass in the 
Onaqui Mountains, to the southwest shore of the Great Salt Lake.  It is one of many linear 
valleys of the Basin and Range bordered by relatively young fault-block mountains.  
These blocks are composed mainly of limestone and dolomite with a few beds of 
quartzite, sandstone, and shale, ranging in age from Early Cambrian to Tertiary.  Primary 
permeability of these rocks is generally low; secondary permeability exists as joints, 
fractures, faults, and bedding plane separations.  
A large portion of the precipitation that falls in the uplands runs off the steep hillsides as 
spring snowmelt in short, high-gradient streams, with little infiltration into the mountain 
blocks.  Another portion drains eastward, becoming part of the hydrologic system of the 
adjacent Tooele and Rush valleys, while some is discharged as springs in the foothills 
along the edges of the valley.  
Another portion enters the valley-fill aquifers through an extensive recharge area 
consisting of alluvial fans at the base of the ranges.  Hood and Waddell (1968) estimated 
the long-term average annual runoff from the uplands is about 32,000 acre-ft with only a 
small part of this actually flowing out of Skull Valley.  They estimated the average annual 
groundwater discharge and recharge is between 30,000 to 50,000 acre-ft with 
evapotranspiration accounting for 80 to 90 percent of the total discharge.
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The valley-fill deposits are unconsolidated and semi-consolidated rocks of Tertiary and 
Quaternary age.  They consist of inter-stratified colluvium, alluvium, lacustrine, and fluvial 
deposits with minor basalt and ash, and some eolian material.  These sediments are 
derived almost entirely from the surrounding upland and constitute the main groundwater 
reservoir.  
In general, the coarser deposits are near the perimeter of the valley, grading into well
sorted sand and gravel, and interlayered with lacustrine silt and clay towards the center of 
the valley.  Thick beds of clay exist in some areas and may create local, confined aquifers 
where they interfingerwith sand and gravel along the alluvial fans.  
The Salt Lake Group of Tertiary age comprises the majority of the valley fill ranging in 
thickness from 2,000 ft to over 6,000 ft (Arabasz et al.,  1987).  The younger Quaternary 
rocks deposited  in Lake Bonneville are mainly silt and clay, and may be up to 1,000 ft 
thick in the central portion of the valley.  Sack (1993) has recently mapped and described 
the various Quaternary and Holocene surficial deposits in Skull Valley.  
The Tertiary and older Quaternary deposits are slightly to highly permeable, depending 
upon grain size and degree of cementation.  The deeper, more consolidated deposits 
contain some volcanic deposits that may reduce the permeability.  The Tertiary and 
Quaternary deposits probably contain most of the groundwater of usable quality in 
storage in this part of Utah.  
The younger Quaternary and Holocene sediments in the valley bottom have generally low 
permeability except for areas of windblown sand and old beach and bar deposits.  
Precipitation on, or surface runoff to the valley bottom remains ponded until it evaporates.  
The precipitation that is absorbed does not reach the water table in the southern and 
central parts of the valley because of the depth of the water table, the low permeability of
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the soil materials, and the low amount of precipitation.  Most of this water is captured by 
plants and transpired; a small portion evaporates directly through capillary action and 
contributes to the development of a high alkali content in the surface soils.  
Groundwaterflow is generally northward toward the Great Salt Lake. Hood and Waddell 
(1968) calculated that with a transmissivity of 2,675 ft2/day, the annual volume of 
underflow out of the valley is about 800 acre-ft per year.  Pumpage from wells for all 
purposes was estimated at 5,000 acre-ft per year in  Skull Valley and is not believed to 
have changed significantly in the last 30 years.  
Domestic water wells are developed almost exclusively in the unconsolidated alluvial fan 
deposits along the east side of Skull Valley.  This same area serves as the main recharge 
area for the valley.  Water quality is also the highest in this area.  Discrete sand and 
gravel lenses are sufficiently interconnected so that water moves from bed to bed as a 
single hydrologic unit.  Groundwater is commonly between 110 and 160 ft below ground 
in this area.  
Farther out in the valley where lake clays have been deposited between granular layers, 
some degree of confinement occurs and, as a result, many irrigation and stock wells are 
under artesian conditions.  These wells are commonly drilled to depths between 250 to 
500 ft but maintain static water depth of 100 ft or less.  Some well records indicate 
artesian flow at the ground surface from wells just south of the Skull Valley Indian 
Reservation.  This information dates from the 1940's to 1960's (Arabasz et al., 1987).  
Groundwaterquality varies significantly in Skull Valley, dependent mainly on proximity to 
the bordering ranges.  The alluvial apron along the base of the Stansbury Mountains 
contains the lowest total dissolved solids (TDS) in the valley, with concentrations from 
100 to 800 mg/I.  In the southernmost part of the valley, TDS concentrations range from
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700 to about 900 mg/I with a few isolated wells above 1,000 mg/I TDS.  A well south of 
the Skull Valley Indian Reservation yielded a TDS concentration of greater than 2,500 
mg/I (Arabasz et al.,  1987).  Sodium and chloride are the major ions found in these 
waters.  
Toward the center part of the valley, away from the alluvial apron, unconsolidated 
lacustrine materials are interstratified with clastic material.  Wells in this area tend to have 
lower yields and poorer quality water (TDS >1,000 mg/I) and are used mainly for irrigation 
and stock watering.  The north end of the valley has generally high TDS concentrations, 
in the range of 1,600 to 7,900 mg/I with sodium and chloride again being the main 
constituents (Arabasz et al., 1987).  
Based on boring data obtained at the PFSF site, the uppermost soil layer consists of 
interbedded silt, silty clay, and clayey silt with a thickness of approximately 30 ft.  This 
layer is underlain by very dense fine sand and silt.  The groundwatertable was not 
encountered in the borings, which were drilled to a 100 ft depth.  
Seismic refraction survey indicates that the water table is located at about 120 ft deep.  
No hydraulic characteristics of the soil in the PFSF vicinity or the specific potentiometric 
levels are available from the on-site boring program.  
Based on Hood and Waddell's study (1968), the groundwater table at the PFSF should 
be between elevations 4,300-4,350 ft. By interpolation, the groundwater table was 
estimated to be approximately at the elevation 4,333 ft, or at a depth of 127 ft.  This is 
consistentwith the groundwater table estimated by the seismic refraction results. The 
hydraulic gradient was estimated to be approximately 9.5x10 4.  Groundwaterflows  in a 
south to north direction toward the Great Salt Lake.
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Soil interpretations prepared by USDA (undated) indicate that the permeability of a silt soil 
in  Skull Valley ranges from 0.2 to 0.6 inch/hr.  The average groundwatervelocity was 
estimated to be approximately 2.8x1 0Q3 to 8.5x1 03 gallons/day/sq ft.  
The source of groundwater flow at the PFSF is mainly derived from precipitation that falls 
at the higher elevations of the Stansbury Mountains. As a result of the low permeability 
deposits and high evapotranspiration at the PFSF, rainfall at the PFSF is unlikely to 
contribute to groundwater flow.  
Operation of the PFSF will have no measurable offsite effects on existing groundwater 
quality or levels.  
2.5.6  Contaminant Transport Analysis 
The nature and form of the material stored (spent  fuel rod assemblies) and the method of 
storage (dry casks) preclude the possibility of a liquid contaminant spill.  Discussion of 
potential contamination of groundwater is not applicable.
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2.6  GEOLOGY AND SEISMOLOGY 
2.6.1  Geologic and Physiographic  Setting 
The PFSF is situated in western Utah near the eastern boundary of the Basin and Range 
Physiographic Province with the Middle Rocky Mountain Province (Figure 2.6-1).  This 
area is characterized by a series of roughly north-south trending, tilted fault-block ranges 
separated by down-faulted linear basins.  The PFSF is located near the middle of the 
Skull Valley basin, at approximate elevation 4,460 to 4,470 ft, between the Stansbury 
Mountain range on the east and the Cedar Mountains on the west.  Surficial soils at the 
PFSF are mainly lacustrine silts and clays likely deposited by Lake Bonneville during the 
Late Pleistocene.  As shown on the boring logs, below about 25 to 35 ft is a very dense 
fine sand with minor gravel and silt layers to at least the 100 foot depth (see PFSF SAR, 
Appendix 2A).  Bedrock was not encountered in the borings but is believed to occur at a 
depth of between 520 and 820 ft, based on seismic survey results (see PFSF SAR, 
Appendix 2B).  Bedrock outcroppings, about 1.25 miles south of the PFSF at Hickman 
Knolls, have been mapped as the Fish Haven Dolomite of Late Ordovician age (Moore 
and Sorensen, 1979).  Based on seismic refraction surveys and water well data in the 
area, the groundwatertable  is believed to occur beneath the PFSF at a depth of about 
120 ft or greater.  
The Stansbury fault, exposed along the base of the western escarpment of the Stansbury 
Mountains about 6 miles east of the PFSF, is considered to be "capable" as defined in  10 
CFR 100, Appendix A.  The fault dips to the west and is projected beneath the PFSF at a 
depth of 4.2 miles (450  dip assumed).  Arabasz et al. (1987) considerthe Stansbury fault 
capable of generating an earthquake with a maximum magnitude 7.3.  Wells and 
Coppersmith (1994) using surface rupture length criteria suggest the maximum 
earthquake magnitude on the Stansbury fault is 7.0 ± 0.28 (moment mag.),.  Helm (1995)
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has calculated that the next seismic event on the fault should be a 6.8-6.9 ± 0.04 Ms, 
based on strain accumulation rates of previous events.  The maximum "random" 
earthquake for this region has been defined by Pechmann and Arabasz (1995) as ML  = 
6.5.  Movement on the Stansbury fault would produce greater accelerations at the PFSF 
than the random event.  Consequently, an earthquake on the Stansbury fault is the 
"controlling" event for seismic design considerations.  Geomatrix Consultants, Inc.  
reported that the peak horizontal ground acceleration is 0.67 g and the peak vertical 
ground acceleration is 0.69 g at the PFSF due to a maximum magnitude 7.0 earthquake 
occurring on the Stansbury fault (see PFSF SAR, Appendix 2D).  
2.6.2  Site Geomorphology 
Figure 2.6-2 shows PFSF topography, and Figures 2.1-1 and 2.6-4 show topography in 
the PFSF vicinity.  The PFSF lies near the center of Skull Valley about mid-way between 
the Stansbury Mountains and the Cedar Mountains.  Skull Valley is in a part of the Great 
Basin that was once occupied by Lake Bonneville, a large lake that developed in the Late 
Pleistocene (30,000 to 25,000 years before present (B.P.)).  As the climate became 
warmer in the latest Pleistocene, the lake shrank in size and outlets for the lake were 
abandoned; the water gradually became saline.  The gently north-sloping floor of Skull 
Valley is the former bottom of the lake and the unconsolidated deposits at the PFSF are 
sediments laid down in and by Lake Bonneville.  About 2 miles east of the PFSF, the 
valley bottom meets the toe of an alluvial apron built up from a series of coalescing 
alluvial fans along the base of the Stansbury Mountains.  The apron slopes at about 
200 ft/mile in the vicinity of the Skull Valley Indian Reservation village.  A wave-cut bench 
or terrace can be seen near the head of the apron representing the maximum level of 
Lake Bonneville about 15,300 years B.P. at elevation 5,092 ft.  A scarp and small graben 
in Quaternary deposits reflecting Quaternary movement on the Stansbury fault (Barnhard 
and Dodge, 1988) is also present.
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The apron is only slightly dissected by streams originating in the steep bedrock terrain of 
the Stansbury Mountains.  Stream and spring flow are rapidly absorbed into the coarse 
granular fan deposits resulting in very little water reaching the valley bottom as surface 
runoff in this area.  
The valley floor is relatively smooth, being interrupted in  only a few locations by bedrock 
outcrops, such as Hickman Knolls rising about 400 ft above the valley bottom near the 
PFSF.  Relief on the valley bottom is slight consisting of a few shallow (1 to 3 ft) north
trending dry washes and low (1 to 3 ft) linear soil ridges.  The washes are marked by 
more dense desert shrub vegetation, whereas the ridges tend to be grass covered.  The 
washes carry water for very short periods during spring snowmelt and infrequent, local 
thunderstorms. A few shallow depressions appear to pond water at times until they 
evaporate.  This network of shallow washes eventually leads offsite to the north where it 
joins the central valley drainage system leading to the Great Salt Lake.  Perennial surface 
water is found about 10 miles north of the PFSF in a large mudflat fed mainly by springs 
along the base of the Stansbury Mountains.  
Other features recognized on the valley bottom near the PFSF include beach ridges and 
shoreline deposits associated with Lake Bonneville and eolian dune deposits in various 
forms, mainly parabolic or shrub-coppice dunes (Sack, 1993).  
There is no evidence of flash flooding near the PFSF site area nor any deposits indicative 
of mudflows or landslides.  The great depth to bedrock and the very dense condition of 
most subsurface soils preclude the development of collapse or uplift features associated 
with karst terrains or tectonic depressions.  There is no history of mineral extraction or 
injection in the area and little likelihood of future development.  Withdrawal of water in the 
area is widely scattered and consists of a few domestic supply wells, irrigation wells, and
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stock watering wells.  There is no potential for subsidence from water withdrawal because 
of the distance from these sources and the present depth to water at the PFSF (-120 ft).  
In summary, the geomorphology of the PFSF is typical of a semi-arid to arid desert 
setting.  The adjacent ranges are affected by mass-wasting processes and stream 
erosion that deliver their load of sediments to a complex of alluvial fans at the edge of the 
ranges.  Most of the sediment load is dropped here as the water infiltrates or evaporates.  
The central part of the valley is relatively unaffected by fluvial processes.  Mechanical and 
chemical weathering of rock and soil proceeds very slowly in this flat dry environment.  
Essentially, the only geomorphic processes to affect the PFSF are microprocesses 
wherein soil moisture from occasional precipitation is drawn upward by capillary action 
and evaporates near the ground surface.  This results in a gradual buildup of calcium 
carbonate, alkali, and sulfate in the near-surface soils.  Soils at the PFSF are described in 
the County soil report (USDA, undated) as being calcareous and saline.  
2.6.3  Site Area Structure and Geologic History 
2.6.3.1  Bedrock 
The PFSF lies above a sediment-filled, structural basin that is bounded on the east and 
west by uplifted range blocks, the Stansbury-Onaqui Mountains and the Cedar 
Mountains, respectively.  This pattern is repeated throughout western Utah and Nevada 
and elsewhere and is so characteristicthat the name Basin and Range is applied to the 
physiographic area containing this structural arrangement (Figure 2.6-1).  The eastern 
border of this province is generally drawn along the north-south trending Wasatch Front 
about 55 miles east of the PFSF.  The western boundary of the Front is known to be a 
major, active normal fault, the Wasatch fault, along which the Front has been uplifted and 
the Salt Lake basin is down-dropped.  This major structural element is believed to have
ERCH2.docPRIVATE  FUEL STORAGE FACILITY  ER CHAPTER  2 
ENVIRONMENTAL  REPORT  REVISION 0 
PAGE 2.6-5 
persisted since at least Late Precambrian time.  The Uinta arch, which includes the 
present Uinta Mountains east of the Wasatch Front, is an east-west trending, anticlinal 
structure with a similarly long history of uplift.  It intersects the Wasatch line at right angles 
and is believed to have influenced sedimentation patterns, as well as provided a stable 
buttress during tectonic episodes.  Evidence of the Uinta arch has been traced as far 
west as central Nevada (Roberts et al., 1965) and is postulated to have affected 
sedimentation patterns in the rocks of the Stansbury Mountains and patterns of faulting 
and mineralization (Zoback, 1983; Helm, 1995; Stokes, 1986).  The regional bedrock 
geology is depicted on Figure 2.6-3.  
The Stansbury Mountains are but one of numerous mountain ranges in the Great Basin 
with similar origins and characteristics.  The ranges are oriented roughly north-south, are 
commonly 9 to 12 miles wide, and are separated by valleys or basins filled with alluvium 
and colluvium derived from the ranges.  The thickness of sediment in the valleys ranges 
from  1,000 ft to as much as 12,000 ft.  Elevation of the ranges (and subsidence of 
adjacent basins) occurs by movement along major faults on one or both sides of the 
uplifted range blocks.  It is generally believed that the faulting is distributed along several 
range-front  faults, many of which are buried beneath the valley-fill deposits.  Many of the 
mountain blocks show significant tilt;  in the eastern Great Basin, most blocks are tilted to 
the east (Stewart, 1978).  
Latest movement is known to be Quaternary or younger on many of the range front faults.  
Offset of Quaternary sediments or Holocene alluvial fans is well documented in numerous 
studies, particularly along the Wasatch fault.  The Stansbury fault has been considered to 
be active or "capable" at least since the work of Rigby (1958).  More recent analyses 
suggest the fault may be segmented with movement on the southern segment occurring 
less than 18,000 years B.P. (latest Pleistocene) (Helm,  1995).  Detailed discussion of the
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Stansbury fault and the seismic implications are found in the PFSF SAR, Section 2.6.2.3, 
in the PFSF SAR, Appendix 2D, and are summarized in this report in Section 2.6.8.  
2.6.3.2  Surficial  (Basin-fill deposits) 
The surficial geology of Skull Valley is predominantly unconsolidated material of 
Quaternary age deposited by Lake Bonneville (-  30,000 to 14,000 years B.P.).  Pre-Lake 
Bonneville lacustrine deposits have been found in other valleys in the region indicating 
numerous lakes occupied the Salt Lake basin prior to Lake Bonneville.  These deposits 
date from at least 600,000 B.P. to 30,000 B.P. (Lund et al.,  1990).  However, it is not 
known if similar deposits exist in Skull Valley and no correlation has been attempted, to 
date.  
Gilbert (cited in Sack, 1993) believed that the extensive pre-Bonneville alluvial fans were 
an indication of a long period of hot, dry climate prior to the transgression of Lake 
Bonneville.  Most investigators believe that the Bonneville lake cycle began between 
32,000 and 25,000 years B.P., coinciding with the final glacial maximum in the Rocky 
Mountains (Scott, 1988).  Lake levels continued to rise until about 21,000 to 20,000 years 
B.P. when the level remained somewhat stable for an extended period of time.  The 
Stansbury shoreline developed at this time and has been identified throughoutthe 
Bonneville Basin (Oviatt et al., 1990), near elevation 4,468 ft.  Sack (1993) has mapped 
the Stansbury shoreline through the southern part of Section 6, T5S, R8W near the 
PFSF, based on aerial photographs (Figure 2.6-4).  
Continued filling of the basin after 20,000 years B.P. caused the lake to rise to its 
maximum elevation of about 5,092 ft approximately 15,300 years B.P.  At that time, an 
outlet for the lake into the Snake River drainage was reached.  The Bonneville shoreline 
was created at this time and can be seen as a bench on the alluvial fan east of the PFSF.
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At about 14,500 years B.P.,  unconsolidated deposits in the lake outlet channel were 
rapidly eroded.  The lake dropped more than 300 ft in a matter of a few weeks, and 
resulted  in the Bonneville flood.  The outlet stabilized at about elevation 4,740 ft, and the 
Provo level developed (Malde,  1968).  Sack (1993) has also mapped this shoreline east 
of the PFSF on the alluvial fan (Figure 2.6-4).  
Climatic change beginning about 14,000 years B.P. caused the gradual shrinkage of 
Lake Bonneville to at least the lowest level of the present Great Salt Lake by about 
12,000 years B.P. (Currey, 1990).  A brief transgression of the lake occurred between 
about 10,900 and 10,300 years B.P. to about elevation 4,250 ft (Currey, 1990).  This level 
is known as the Gilbert level of the Great Salt Lake and has been mapped about 11  miles 
north of the PFSF (Sack, 1993).  Since that time the lake has receded and fluctuates 
within about 20 ft elevation of its historic average (Lund et al.,  1990).  Only once in the 
past 10,000 years has the level of the lake been as high as 4,220 ft (Atwood and Mabey, 
1995).  The PFSF is at approximate elevation of 4,465 ft, well above any recorded 
maximum level of the Great Salt Lake.  
2.6.4  Site Stratigraphy 
The PFSF site geology has been investigated by a subsurface drilling program totaling 
24 borings to a maximum depth of 100 ft, and a seismic refraction and reflection program.  
Logs of borings are included in the PFSF SAR, Appendix 2A, and the results of the 
seismic surveys are found in the PFSF SAR, Appendix 2B.  Section 2.6.5 includes a 
description of the generalized subsurface profile and engineering characteristics of the 
subsurface materials.  
Unconsolidated deposits at the PFSF extend to depths of between 520 and 820 ft 
beneath the PFSF.  These materials consist of mainly lacustrine and alluvial deposits
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derived from the bordering mountain ranges and deposited either in alluvial fans 
extending into the basin or by various levels of Lake Bonneville.  In general, the fine 
grained materials, such as silt and clay, were deposited in the deeper portions of the lake, 
whereas the coarser sand and gravel layers represent near-shore environments or 
alluvial fans built out into the lake.  Sack (1993) describes the surface soils at the PFSF 
as fine-grained lacustrine consisting of calcareous sand, silt and clay deposited in  Lake 
Bonneville (Figure 2.6-4).  Eolian and fluvial activities have reworked these deposits to 
some extent, locally.  Laboratory analyses of near-surface soil indicate silt, clayey silt, and 
silty sand are the main constituents.  At depths of 25 to 35 ft to at least 100 ft below 
ground surface, very dense fine sand and silt predominate with a few gravel and clay 
layers interspersed.  East of the PFSF along the access road to the Skull Valley Road, 
the influence of the proximity to alluvial fans is apparent as an increase in the abundance 
of gravel at shallow intervals (see PFSF SAR, Appendix 2A).  
Bedrock is not exposed at the PFSF but is found about one mile to the south at Hickman 
Knolls, and about one mile northeast in a series of unnamed low hills.  Hickman Knolls 
has been mapped as Fish Haven  Dolomite of Ordovician age (Moore and Sorensen, 
1979).  At this location the formation is a nondescript, medium to dark gray conglomeratic 
dolomite.  Bedding is massive to indistinct, and conglomeratic pebbles are angular to 
sub-round and appear to be the same composition as the enclosing matrix.  Jointing is 
rare, with most fractures occurring along bedding planes, and there is no evidence of 
folding or faulting.  Bedding strikes northerly to northeasterly and dips to the east at 
moderate to steep angles.  The rock surface is differentiallyweathered,  presenting very 
rough, sharp surfaces.  There has been some enlargement of a few joints from 
dissolution, and a few small caves or openings (1 to 4 ft deep) can be seen on some of 
the steeper rock faces.  Karst conditions do not exist at Hickman Knolls nor are they likely 
to develop because of the near-desert environment and the depth to ground water
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(-120 ft).  The outcrop mapped northeast of the PFSF has been identified as Deseret 
Limestone of Mississippian age (Moore and Sorensen, 1979).  
Areas of bedrock outcrop are indicated on Figure 2.6-4, in addition to the surficial 
deposits.  Fault scarps in soil near the PFSF identified on the map have been 
investigated by Dr. Donald Currey for this project (see PFSF SAR, Appendix 2C).  Currey 
concluded the features were related to lacustrine processes of Lake Bonneville and are 
not of tectonic origin.  
2.6.5  Engineering Characteristics of Site Materials 
The subsurface  profile at the PFSF was investigated  by drilling a series of exploratory 
borings up to 100 ft deep (see PFSF SAR, Appendix 2A), as well as by performing 
seismic refraction  (P- and S-wave) and reflection surveys (see PFSF SAR, Appendix 
2B).  Figure 2.6-2 presents the locations of these investigations superimposed on the plot 
plan of the  facilities.  Standard  Penetration Test (SPT) samples (see PFSF SAR, 
Appendix 2A) were obtained at 5 ft intervals  in these borings.  Based on these borings, 
the generalized  subsurface  profile consists of three layers, as shown  in Figure 2.6-5.  
The uppermost layer extends to a depth of between 25 and 35 ft below existing  grade 
and is mainly interlayered  silt, silty clay, and clayey silt.  SPT N-values for this layer are 
mostly between 8 and 20 blows per ft, with an average value of 16  blows per ft and a 
median value of 14 blows per ft, indicating that these are "stiff" or "medium dense" 
materials.  
This layer is underlain by 25 to 30 ft of very dense, dry, fine sand with occasional thin 
layers of fine gravel and coarse sand.  SPT N-values often are greater than  100 blows 
per 6 inches.  A few clayey zones were encountered,  but they had  no apparent effect 
on the blow counts.  The two borings that were drilled to a depth of 100 ft (Borings A-I
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and D-4) indicate that this second  layer of dense, dry, fine sand is underlain by very 
dense silt, with occasional  layers of silty sand and clayey silt.  
The groundwater table was not encountered  in the borings.  Seismic refraction  results 
indicate the compression wave (P-wave) velocity changes from approximately 2,800 fps 
to approximately  5,525 fps at about  100 to 130 ft depth, which is believed to represent 
the water table (see PFSF SAR, Appendix 2B).  
Borings AR-1  through AR-5 were drilled along the corridor for the access road, which 
extends easterly from the PFSF in the vicinity of the Administration Building  to Skull 
Valley Road.  These borings indicate that the near-surface  soils are similar to the 
uppermost layer described above;  i.e.,  silt, silty clay, and clayey silt.  Sands were 
encountered  at depths of 5 and  10 ft in  Boring AR-1  and from a depth of 5 ft to 20 ft in 
Boring AR-2.  Silty or sandy gravels were encountered  at depths of 30 ft in Boring AR
3, 20 ft in Boring AR-4, and 6 ft in  Boring AR-5.  
These borings did  not encounter bedrock.  Interpretation  of the seismic reflection 
survey data indicates that the depth to bedrock is between  520 ft and 820 ft below the 
surface in the vicinity  of the PFSF and that it drops off towards the east, dipping from an 
estimated depth of 740 ft at Station 700 on Seismic Line 3 to approximately 1,020 ft at 
the eastern end of this seismic line.  
Geotechnical  laboratory tests were performed on samples of the upper layer of silt, silty 
clay, and clayey silt obtained from these borings.  The results of these tests are as 
follows: 
"* Water content:  28%  <(o  <47%,  C 0avg  36%, 
"*  Liquid  Limit:  29% < LL  < 61%,  LLavg  =  -42%
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*  Plastic Limit:  20% < PL < 44%, 
*  Plasticity  Index:  5%  < PI  < 23%, 
*  Specific gravity:  2.72 
*  Saturation:  51% 
*  Initial void ratio:  1.9 
*  Unit weight: 
Dry  59 pcf 
Moist  80 pcf 
Saturated  100 to 105 pcf 
Consolidation parameters: 
Maximum past pressure: 
Virgin compression  ratio, CR: 
Recompression  ratio, RR: 
Rate of secondary  compression:
PLavg  = -29% 
Piavg  =~13% 
6 ksf 
0.294 
0.014 
As shown by dashed curve  in Fig. 2.6-6.
Effective-stress strength parameters for drained analyses are estimated to be •  =  300 
and c = 0  ksf, based on the plasticity index of this material.  
Total-stress strength parameters for undrained analyses (e.g., earthquake  loadings) are 
estimated to be 0=  00 and c = 2.2 ksf, based on unconsolidated-undrained  triaxial tests.  
The recommended  coefficients of earth pressure for this material  are as follows: 
•  At-rest,  K0, is 0.5 
*  Active,  Ka,  is 0.33 
*  Passive,  Kp,  is 3.0 
The recommended  coefficient of friction between concrete placed on the in situ soils is
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0.58 for long-term  loadings, and a cohesion  of 2.2 ksf (i.e.,  the undrained  shear 
strength) should be used to resist sliding for short-term (e.g., earthquake)  loadings.  
The recommended  value of the coefficient of vertical subgrade reaction of the silt, silty 
clay and clayey silt for a 1-ft x 1-ft square is  120 kips/ft3. This value should be reduced 
for footing  widths greater than 1 ft by applying  a reduction factor, RF, calculated as 
follows: 
RF = [(B+1) / 2B]2, where B is the effective width of the footing.  
The recommended value of the coefficient of vertical subgrade reaction of the in situ 
soils for use in design of the storage pads is 20 kips/ft3.  
The recommended  value of the coefficient of horizontal subgrade reaction of the in situ 
soils for use in the design of drilled caissons is 20 • z / B kips/ft3, where z is the depth 
below finished grade and B is the effective width of the caisson.  
The dynamic foundation parameters  in support of the soil-structure  interaction analysis 
were derived  by Geomatrix Consultants, Inc.  (1997) from the results of a one
dimensional  site response analysis.  Figures 2.6-7 and 2.6-8 present the strain
compatible shear-wave velocity and damping ratio profiles.  
Strain-compatible  soil properties of the upper layer of silt, silty clay, and clayey silt, 
developed  based on the weighted average of the values within 30 ft below the 
foundation,  include: 
*  Shear-wave velocity:  515 ft/sec 
*  Shear-wave damping:  11%
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*  Compressional-wave velocity:  1,500 ft/ sec 
*  Shear modulus:  668 ksf 
*  Young's modulus:  1,915 ksf 
*  Poisson's ratio:  0.433 
Table 2.6-1  presents the equivalent dynamic soil parameters for the storage pad.  
2.6.6  Earthguake  History 
The historic record of earthquakes in Utah began  in 1850 with the publication of the 
region's first newspapers in Salt Lake City.  Prior to mid-1 962 when a scattered, state
wide network of seismographic stations became operational, most records were based 
upon felt reports.  A few larger events were recorded instrumentally at regional stations 
beginning in the 1950's, including seismograph stations at Salt Lake City and Logan since 
1955.  Since 1974, a network of modern stations (presently > 85 stations) has provided 
data to the University of Utah's Seismograph Station (Arabasz et al., 1980).  Coverage in 
the PFSF site area has been provided since 1968 by a station at Dugway, about 14 miles 
to the south; at Fish Springs, about 50 miles southwest; and on Stansbury Island, about 
30 miles north-northeast.  Arabasz et al. (1980) estimated the historical catalog for the 
Wasatch Front region to be complete for Modified Mercalli (MM)  intensity greater than VIII 
since 1850; greater than VII since 1880; greater than VI since 1940; and greaterthan V 
since 1950.  They judged that instrumental monitoring has provided a complete record 
down to magnitude (ML)  2.3 since mid-1 962.  (For explanation of various magnitude 
designations, see Stover and Coffman,  1993, p. 2-3.) 
Figure 2.6-9 is a map of all earthquakes within  160 km (100 miles) of the PFSF of 
magnitude 3.0 or greaterfrom the University of Utah Seismograph Station catalog.  Table 
2.6-2 is a chronological listing and description of those events.  Only one earthquake
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greater than magnitude 3.0 has been reported within 50 km of the PFSF.  This event 
occurred on August 11,  1915 at an assumed location north of Deseret Peak in the 
Stansbury Mountains.  It was reported at losepa, a settlement on the western foothill of 
the Stansbury Mountains.  The University of Utah catalog indicates a magnitude 4.3, 
based on conversion of MM intensity V from the felt report (Arabasz et al.,  1987).  Stover 
et al. (1986) list an intensity VI for this event.  However, Stover and Coffman (1993) do 
not list this event in their catalog which has a threshold magnitude of 4.5.  The 
earthquake was not reported in Tooele, less than 20 miles from  losepa (Everitt and 
Kaliser, 1980), nor in Salt Lake City, about 43 miles away to the east (Arabasz et al., 
1987).  
The largest historic earthquakes to occur within 160 km (100 mi) of the PFSF occurred in 
the Hansel Valley at the northern end of the Great Salt Lake.  A magnitude 6.6 
earthquake occurred on March 12, 1934 and produced the only surface offset associated 
with an historic earthquake in Utah.  The event occurred beneath an alluvium-filled valley 
and resulted in 50 cm of vertical ground surface displacement in a zone 12 km long.  
Some lateral displacement may also have occurred.  Liquefaction and land subsidence 
occurred locally (Smith, 1978).  Slight damage was reported in Grantsville and Tooele 
with MM  intensity V experienced at Tooele (Everitt and Kaliser, 1980).  Oaks (1987) 
reports MM intensityVIII in Salt Lake City caused buildingsto sway and a 2-ton clock 
mechanism fell from the tower of the Salt Lake County Building.  Chimneys were toppled 
and structures were shifted on their foundations.  The location of the earthquake is about 
90 miles north of the PFSF and appears to be associated with northerly-trendingfaults 
along the base of the Hansel Mountains (dePolo et al.,  1989).  Four aftershocks occurred 
within the following 2 months ranging in size from magnitude 4.8 to 6.1.  It is not known 
what effects, if any, these events had  in the PFSF site area.  An isoseismal map indicates 
the PFSF would have been subject to MM  intensity V effects from the original event 
(Stover and Coffman, 1993).
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The Hansel Valley was the site of a prior moderate event of intensity VII  (6.3 magnitude) 
on October 6, 1909.  Everitt and  Kaliser (1980) indicate an MM intensity VII in the 
epicentral area; the event received no mention in the Tooele paper.  The Salt Lake City 
paper indicated some buildings at the Saltair Resort on the southern shore of the Great 
Salt Lake were knocked out of plumb.  Waves reportedly rolled over the boathouse pier 
and windows were cracked in Salt Lake City.  
The closest magnitude 5.0 or greater earthquakes to the PFSF occurred near Magna, UT, 
about 42 miles to the northeast.  A magnitude 5.0 event on February 22, 1943 and a 
magnitude 5.2 event on September 5, 1962 were felt locally in Tooele but no damage 
was reported (Everitt and Kaliser, 1980).  Other sources (Coffman and von Hake,  1973; 
Stover and Coffman, 1993) report cracked plaster and windows in Salt Lake City and 
damage to chimneys at Magna from both of these events.  Wong et al. (1995) speculate 
this activity is occurring on the "Saltair structure" and estimate a maximum magnitude 6 
for this feature.  
Another historic earthquake worthy of mention occurred on August 1, 1900 near the 
towns of Eureka and Goshen.  This magnitude 5.7 event damaged chimneys and plaster 
in the epicentral area and caused a mine shaft nearby to be thrown out of alignment 
(Stover and Coffman, 1993).  The epicenter is about 48 miles southeast of the PFSF.  
There is no evidence of any effects from any historic earthquake in the PFSF vicinity.  
2.6.7  Vibratory Ground Motion 
The PFSF is situated near the eastern margin of the Basin and Range province  in an 
area known as the Great Basin.  It has long been recognized that the pattern of north
south trending ranges and valleys in the Basin and Range is the result of periodic
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movement on normal faults that border the ranges on one or both sides.  This activity is 
believed to be related to east-west horizontal extension starting in the late Cenozoic 
(Zoback and Zoback, 1989) and continues today, as evidenced by historic seismicity 
patterns, ground surface ruptures associated with infrequent, large magnitude, historic 
seismic events (6.5 M to 7.5 M),  and deformation of late Quaternary and Holocene 
sediments across range-bounding faults.  
The eastern boundary of the Basin and Range with the Middle Rocky Mountains province 
is commonly placed along the Wasatch Front, the north-south trending and west-facing 
escarpment that follows the Wasatch fault zone.  This boundary is much less distinct than 
it appears physiographically, however.  A transition zone up to 60 miles wide occurs east 
of the fault zone, in which block faulting overprints compressional features of the Sevier 
orogeny.  Historic seismicity is actually higher east of the Wasatch fault than along it and 
geophysical data indicate the crustal boundary between the provinces occurs here as well 
(Smith, 1978).  When examined on a regional scale, this belt of seismicity can be seen to 
be part of a larger zone that extends in a curvilinear pattern from northern Arizona and 
southern Nevada to northwestern Montana (Figure 2.6-10).  This zone was first 
recognized in 1970 and is known as the Intermountain Seismic Belt (ISB) (Smith and 
Sbar, 1970; Sbar and Barazangi, 1970).  Since that time, numerous investigators have 
discussed the origin and history of the ISB and have attempted to define the seismicity in 
a plate tectonic setting.  Notable among these are the following: Smith and Sbar (1974), 
Anderson (1989), Stickney and Bartholomew (1987), Smith (1978), Smith et al. (1989), 
and Smith and Arabasz (1991).  
The PFSF is interpreted to lie within the ISB near its western boundary (Arabasz et al., 
1987) although it should be noted the boundary is somewhat arbitrary because of the 
diffuse, low level of seismic activity in this area.  At least 16 earthquakes of magnitude 6.0 
or greater have occurred in the ISB since settlement of the area began in the late 1840's
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(Figure 2.6-10).  Ground surface faulting has been documented for three of these events: 
1959 Hebgen Lake, MT (Ms 7.5); 1983 Borah Peak, ID (Ms  7.3); and 1934 Hansel Valley, 
UT (Ms 6.6).  Surface faulting has also occurred elsewhere in the Basin and Range, in 
central and western Nevada and eastern California (Slemmons, 1980).  The largest of 
these events were the 1915 Pleasant Valley, NV (7.75 magnitude) and the 1872 Owens 
Valley, CA (8.0 magnitude).  Arabasz et al. (1987) discuss these events in relation to 
determining a maximum size for Wasatch Front earthquakes.  They concur with studies 
by Youngs et al. (1987) that the maximum probable event is Ms 7.5 and could have up to 
6 meters of vertical displacement.  
Other studies, summarized by Arabasz et al. (1987), indicate there is a threshold 
magnitude value below which surface faulting is not likely in the Basin and Range.  This 
value is approximately magnitude 6.0 to 6.5.  More recent studies also suggest an 
estimated maximum magnitude of ML - 6.5 (Arabasz et al.,  1992; dePolo, 1994).  This 
value represents the hypothetical maximum "background" or "random" earthquake for this 
area, one of several seismic sources evaluated to determine maximum horizontal 
accelerations at the PFSF.  Geomatrix Consultants, Inc. considers the maximum 
magnitude for the "random" event to be between M 5.5 and 6.5, with a mean value of 6.0.  
The site response during the random earthquake is discussed in the PFSF SAR, 
Appendix 2D.  
2.6.8  Design Earthquake 
Geomatrix Consultants, Inc. has identified all "capable"  faults within 100 km of the PFSF 
and has determined that the largest ground motions at the PFSF will be derived from the 
Stansbury fault.  They also determined that the largest ground motion associated with 
adjacent tectonic provinces would be considerably lower than from the Stansbury fault.  
The largest earthquake not associated with a known structure, but occurring within the
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same tectonic province as the PFSF, is the so-called "random" event and was determined 
to be magnitude 6.0.  This event is also considerably smaller than the magnitude 6.7 
determined for the Stansbury fault as the Design Earthquake (DE) (PFSF SAR, 
Appendix 2D).  
The Stansbury fault, along the western edge of the Stansbury Mountains, is located 6 
miles (9.5 km) east  (horizontal distance) of the PFSF.  The proximity of this large capable 
fault dominates the seismic design basis to such an extent that accelerations from larger 
events on more distant structures, such as a maximum M 7.5 on the Wasatch fault, need 
not be considered in detail.  Discussion of all capable faults within 100 km is presented in 
the PFSF SAR, Appendix 2D.  
The Stansbury fault was first mapped in detail by Rigby (1958) but has been recognized 
as a major fault offsetting Quaternary alluvial fans since publication of Gilbert's 
Monograph  1 (1890).  Moore and Sorensen (1979) extended the fault to the south along 
the base of the Onaqui Mountains and Barnhard and Dodge (1988) documented a history 
of recurrent movements, assigning a pre-Lake Bonneville shoreline (>15,000 years B.P.) 
age to the most recent event.  Their assignmentwas based on geomorphic analysis of 
soil scarp heights and slope angles.  Recently, Helm (1994, 1995) presented evidence 
that suggested the Stansbury fault is divided into two segments that may rupture 
independently.  An east-west cross-fault at Pass Canyon, about 10 miles northeast of the 
PFSF, is believed to form the structural boundary between north and south segments.  
Helm cites evidence that the most recent event on the north segment occurred before the 
development of the Lake Bonneville shoreline, about 15,000 years B.P.  Scarp 
height/angle data for the south segment suggest faulting may be younger than on the 
north segment.
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Geomatrix Consultants, Inc. divided the Stansbury fault into four segments and analyzed 
several rupture combination scenarios.  Based on relationships between rupture length 
and rupture area and empirical data from Wells and Coppersmith (1994), as well as 
rupture length and slip rate to empirical data from Anderson et al. (1996), it was 
determined that the maximum magnitude distribution for the Stansbury fault is M 6.5 to 
7.5 with a mean of 7.0.  The minimum distances to the Stansbury fault projected beneath 
the PFSF are between 6.7 to 8.6 kin, dependent upon the assumed fault dips.  Utilizing 
site-specific soil and rock properties data to estimate attenuation characteristics, 
Geomatrix Consultants, Inc. calculated a peak horizontal ground acceleration of 0.67 g 
and a peak vertical ground acceleration of 0.69 g from the Stansbury fault at the PFSF at 
the 8 4 th percentile of the ground motion attenuation relationships (PFSF SAR, Appendix 
2D).  These values are based on a number of conservative assumptions and thus, 
provide a conservative assessment of the site ground motions for design purposes.  In 
addition, the accelerations are considerably higher than those generated from a mean 
magnitude 6.0 "random" event 16.7 km from the PFSF, as one would expect for a larger 
event at a lesser distance.  
2.6.9  Stability of Subsurface  Materials 
Dolomite or limestone bedrock is believed to underlie the PFSF at depths between 520 to 
820 ft.  Examination of outcrops in the area indicates no evidence of cavernous or karst 
conditions in these rocks and there is no history of karst development in the region.  The 
near-desert conditions make the development of karst very unlikely and the great depth to 
bedrock precludes effects at the ground surface.  There is no evidence of soluble mineral 
deposits in the unconsolidated materials beneath the PFSF to at least a depth of 100 ft, 
and water well records in the valley do not indicate the presence of similar material at 
greater depths.  Evaporites associated with the waning stages of Lake Bonneville and the
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Great Salt Lake were not deposited here as the area remained above the extent of saline 
stages of these lakes.  
There is no history of oil or gas development or subsurface mining in the Skull Valley and 
little potential for development in the future.  There are no injection wells in the area and 
no evidence of past activities affecting the ground surface.  Groundwater is withdrawn at 
a few scattered locations in the valley bottom for irrigation and stock watering but not to 
such an extent to cause surface subsidence or ground cracking.  The nearest wells of this 
type are located 2.5 miles northeast and 3 miles southeast of the PFSF.  
Tectonic warping of bedrock is unlikely in this area given the present extensional tectonic 
regime of the Basin and Range.  
Bedrock is not exposed at the PFSF and will not be encountered by excavation or 
foundations.  As  a result, problems associated with alteration, deformation, or weathering 
of bedrock or anomalous in situ stresses are not a consideration for the PFSF 
foundations.  
2.6.9.1  Dynamic Settlements 
Dynamic settlements from the Design Earthquake are not expected to occur at the 
PFSF because of the nature of the subsurface materials.  Dynamic settlements, as 
reported  in the geotechnical  literature,  are based on two different mechanisms, 
depending  on whether the soils are above or below the groundwater table.  Silver and 
Seed (1971)  developed a technique for estimating dynamic settlements of dry 
cohesionless sands above the groundwater table.  For such soils, the dynamic 
settlement mechanism is compaction from soil grain slip, and it is a function of the
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magnitude of the cyclic shear strain developed due to the earthquake, the applied number 
of cycles of this shear strain, and the relative density of the soils.  
Groundwater is greater than 100 ft deep at the PFSF.  Approximatelythe top 30 ft of the 
profile consists of silt, silty clay, and clayey silt.  The median blow count for this material is 
about 14 blows per ft, indicating that it is "stiff'.  In addition, it appears to be weakly 
cemented and unconsolidated-undrainedtriaxial  tests on this material indicate that it has 
a cohesion of greater than 2,000 psf. Therefore, the technique for estimating dynamic 
settlements of soils above the groundwater table is not applicable for these materials, 
since they are not expected to compact because of soil grain slip.  
This layer is underlain by about 30 ft of very dense, fine sands, which have uncorrected 
blow counts that commonly exceed 100 blows per ft and which are underlain by silts that 
have even higher blow counts.  Because of their very dense nature, these materials are 
not susceptible to settlement from the dynamic settlement mechanism applicable for soils 
above the groundwater table; i.e., compaction due to grain slip.  
The underlying soils, which are below the groundwater table, are greater than 120 ft 
below grade, and the P-wave velocities (5,100 fps to 5,900 fps), reported by Geosphere 
Midwest, Inc (PFSF SAR, Appendix 2B), indicate that these soils are also very dense.  
Further, these soil are too far removed from the surface to cause problems if they were to 
experience dynamic settlement.  
2.6.9.2  Liquefaction 
The soils underlying the PFSF are not susceptible to liquefaction from the Design 
Earthquake because they are essentially dry from grade down to a depth greater than 
100 ft.  Figure 2.6-5 presents a generalized subsurface profile, which was developed
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based on the borings that were drilled in late 1996.  The groundwatertable was not 
encountered in these borings, the deepest of which were drilled to depths of 100 ft.  In 
addition, seismic refraction surveys indicate that the groundwatertable is about 120 ft 
below grade at the PFSF (PFSF SAR, Appendix 2B).  
Figure 2.6-5 illustrates that from a depth of about 30 ft down to 100 ft, the soils are very 
dense, as the standard penetration test N-values for these soils typically exceed  100 
blows per ft, and they increase with depth.  The presence of this greater than 60-ft-thick, 
very dense layer is expected to preclude any surface manifestation of liquefaction (e.g., 
sand boils) of soils below the groundwatertable, even if it were possible for the soils to 
liquefy.  Liquefaction is considered unlikely, however, because the density of the soils 
encountered in the borings increases with depth, and the P-wave velocities below the 
groundwatertable  (5,100 fps to 5,900 fps) indicate that these soils are also very dense 
(see PFSF SAR, Appendix 2B).
ERCH2.docPRIVATE  FUEL STORAGE  FACILITY  ER CHAPTER  2 
ENVIRONMENTAL REPORT  REVISION 0 
PAGE 2.7-1 
2.7  SOCIOECONOMICS 
This section provides a description of the local social, economic, and community 
characteristics  of the area surrounding the PFSF and consists of those factors 
associated with the residents of the Skull Valley Band of Goshute Indians living on the 
Reservation  and the residents of Tooele County.  
2.7.1  Skull Valley Indian  Reservation 
There are approximately  30 members of the Skull Valley Band of Goshute Indians who 
live on the Skull Valley Indian Reservation.  Of those members  living on the 
Reservation,  5 adult members  are employed,  one is retired, and the balance are 
unemployed  living on public assistance or no income (Slack, 1997).  
There are seven owner-occupied  homes and four trailers on the Reservation.  Four of 
the homes are considered adequate, while the other three are  in poor condition;  all of 
the trailers are  in poor condition.  With the exception of a home built in 1995 and one 
currently under construction,  all  of the homes are in need of some minor repair.  In 
addition, the Reservation  contains a Community Building, storage shed, water shed, 
water tank, and a small reservoir.  The types of utilities available on the Reservation 
include Skull Valley Band water, individual septic systems, electricity provided  by Utah 
Power, and propane provided  by Amerigas (Slack, 1997).  
No public services are available on the Reservation;  residents are responsible for fire 
control and the three school-age children attend classes at the school located  in the 
Town  of Dugway (Slack,  1997).
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The Skull Valley Indian Reservation  lands are completely lacking  in  mineral wealth; 
there are no oil and gas revenues or timber or mining resources to be developed.  
Therefore, the Band has pursued other economic strategies, including  a lease to Alliant 
Techsystems for a $15  million static rocket engine test facility.  This facility was 
originally developed by Hercules Aerospace and has been operating on the 
Reservation  since 1975, with its current lease to expire in  1998.  The Band also 
operates a store, the Pony Express convenience store, located  on the Skull Valley 
Road at the southern end of the Reservation (Quintana,  1995).  This small retail 
venture provides convenience groceries  and gasoline to Skull Valley Band members 
and passersby on the Skull Valley Road.  
2.7.2  Tooele County 
The economy of Tooele County consists of several "mini-economies".  The more 
remote, rural areas are resource-based  economies  that rely on mineral extraction and 
ranching while the developed and populous Tooele Valley  is more multi-dimensional 
with active roles played by the manufacturing,  retail and wholesale trade, and 
government sectors.  
The County's overall economic strategies for each of these areas vary from the 
promotion of a full-service economy  in the northeastern  portion of the county (Tooele 
and  Rush Valleys) to less intensive development  in the west desert area.  The remote 
desert environment of much of the county (including Skull Valley) cannot support 
increased population  or development.  Natural resources, particularly the lack of water 
resources, will always serve as a limitation to potential growth  in certain areas of the 
county (Tooele, 1995).
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As of 1991, there were 10,219 jobs in Tooele County.  Between  1970 and  1980, total 
non-agricultural  employment in the county increased  by 6.5 percent.  Many of the job 
increases were  in  high-paying  industries (mining, finance, insurance, and real estate).  
Between  1980 and 1990, total civilian employment in Tooele County decreased  by 1.1 
percent.  The unemployment rate in  1990 was 5.3 percent, exceeding the statewide 
rate of 4.7 percent (Tooele, 1995).  Current employment data for Tooele County 
(February  1997) indicates that the unemployment rate has dropped to 4.4 percent 
(personal communication  between  Diane Johnson, Tooele County Economic 
Development Corporation and J.H. Rumpp of Stone & Webster, May  15, 1997).  The 
state-wide  unemployment  rate dropped to 2.9 percent in  March,  1997 (UDES,  1997).  
Government employment plays an important role in the Tooele economy.  Even 
excluding  military employment at the Dugway Proving Ground  and the Tooele Army 
Depot, roughly  88 percent of all jobs in the county in 1970 were provided by the federal 
government.  This reflects the significant civilian government employment related to the 
military installations  in the county.  Government's  share dropped to roughly 55 percent 
in  1991.  The next largest employment sector is wholesale and retail trade, which was 
almost 14 percent of the county's economy  in  1991.  Employment  in both trade and 
service sectors has been steadily increasing  since 1980.  The historically high reliance 
on federal government  installations, such as the Tooele Army Depot and  Dugway 
Proving Grounds, subjects the county to employment fluctuations related to changes  in 
defense funding levels (Tooele, 1995).  
2.7.2.1  Income 
Per capita personal income (PCI)  is an area's annual total  personal income divided  by 
the total population as of July  1 of that year.  Utah's 1995 per capita  personal income of 
$18,226  ranked 46th among the 50 states.  Because Utah's population has a large
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number of children (the result of many years of high birth rates), these PCI comparisons 
portray  Utah as a low income state.  However, the 1990 adult per capita income figures 
indicate  Utah is 88 percent of the national figure.  Similarly, the total personal income 
per household for Utah in  1995 was $57,690, which  is 92 percent of the national 
personal income per household  of $62,830.  
Twelve of Utah's 29 counties posted double digit growth total personal income (TPI) 
between 1994 and 1995, an improvement over 3 counties posting such growth between 
1993 and 1994.  At the same time, four counties, including Tooele County, suffered 
year-over losses of TPI as a result of slow growth  in nonfarm jobs.  
Tooele County's  1995 PCI was $14,800,  a decrease of nearly 6 percent from the 
previous year.  This  PCI level  is 81  percent of the 1995 state level and 64 percent of the 
1995 U.S. level of $23,208 (Economic  Report to the Governor, 1997).  
2.7.2.2  Infrastructure 
In the more populated portions of the county there is an established  infrastructure  that 
provides potable water, sanitary sewer, fire protection  and other facilities.  The entire 
county  is served  by electrical  power and telephone service.  Natural gas and cable 
television are only available  in the Tooele Valley area where the population density is 
higher.  
Almost all of the drinking water available in the county originates from well or spring 
sources.  Most of the incorporated  cities provide central water systems and operate well 
systems.  These systems provide water for potable uses as well as fire protection.  In 
the rural areas, individual wells provide potable water for homes and farm operations.  
The federal facilities also rely on groundwater resources as the principal source of
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industrial and potable water.  The entire system is regulated  by the State of Utah, 
Division of Water Rights, which allocates use through water rights processes.  
Centralized  water systems are only available in the Tooele Valley and  in Stockton, 
Vernon,  Wendover, and at Tooele Army Depot and Dugway Proving Grounds  military 
installations.  Most of the systems are associated with  an incorporated  city, but are also 
found in  Stansbury Park and  Pine Canyon.  Many of these systems have been 
developed to provide for higher density developed areas, fire protection systems or to 
provide adequate high quality water in areas where it is limited.  
The only centralized  wastewater systems serving the county are located  in Tooele, 
Grantsville,  Lake Point, Stansbury Park and at the military facilities located at Tooele 
Army Depot, North Area, and Dugway Proving  Grounds.  The rest of the county is 
served by individual septic tank systems.  The septic tank systems have functioned 
relatively well in most areas of the county, but in areas of shallow groundwater some 
failures are becoming  more common.  
Electrical  power is provided to virtually the entire county.  Service is limited  in the more 
rural areas and is generally located along public roads.  Power lines also cross through 
the county to serve other areas.  Telephone service  is also available to most of the 
county.  US West provides service to the eastern portion  of the county, while smaller 
systems serve the more rural areas. Natural gas service is provided to the eastern 
portion of the county where population densities are highest.  In other areas, service is 
not provided due to the economics required to extend service lines to customers.  
In Tooele Valley and Rush Valley, the military has recently established a warning 
system to alert residents and businesses should an emergency which could endanger 
the population occur at the weapons disposal facilities located at Tooele Depot South
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Area.  The system consists of loud speakers and warning signals that sound  in the 
event of an emergency.  This system is tested every Monday throughout Rush and 
Tooele Valleys.  
The management  and disposal of solid waste has traditionally been a service provided 
by the county to all county residents.  Historically, the county has operated  a solid 
waste  landfill where all collected wastes were deposited.  With the recent changes  in 
the laws governing  such facilities, the county has closed their old facilities and has 
developed a new facility for recycling,  composting  and conditioning  waste that complies 
with all current regulations.  
2.7.2.3  Public Services 
The Tooele  County Fire District is a volunteer fire department whose response area 
extends from Stockton  to the Great Salt Lake and from the eastern  county line to 1-80 
mile marker 45.  When necessary, the department does respond to emergencies 
throughout the rest of the county.  
In most of Tooele County there are few health or emergency  services available, so 
residents utilize the resources  located  in Tooele Valley.  The Tooele Valley health care 
system includes the Tooele Regional  Medical Center, Home Health and Nursing  Home 
operations, and the Tooele Valley Ambulance  Service, located  in Grantsville, Tooele 
City and Vernon.  The medical center offers surgery, emergency, laboratory, and 
special medical care and testing.  
The Tooele County Sheriffs Department responds to accidents  and crime throughout 
the county.  City police departments serve the communities of Tooele, Grantsville, 
Stockton, and Wendover (Tooele 1995).
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Tooele County is the second largest school district in Utah  in terms of geographic size, 
covering  approximately  7,000 square miles with an enrollment of 7,756.  The district 
operates  13 schools in eight locations:  Tooele City, Tooele Army Depot, Vernon, 
Dugway, Stansbury Park, Grantsville, Wendover, and lbapah (Tooele School District, 
1996).  
2.7.3  Environmental Justice 
On February  11,  1994 President Clinton issued Executive  Order 12898," Federal 
Actions To Address Environmental  Justice in Minority Populations and Low-income 
Populations," which directs each federal agency to consider environmental justice.  
Environmental justice  is defined as identifying  and addressing disproportionately  high 
and adverse human health or environmental effects of an agency's programs, policies, 
and activities on minority populations and low income populations.  The President's 
"Memorandum on Environmental  Justice" accompanying the Executive Order directs 
each "federal agency [to] analyze the environmental  effects, including  human health, 
economic and social effects,  of Federal actions, including effects on minority 
communities, when such analysis is required" by the National Environmental  Policy Act 
NEPA.  
On March  31,  1994, the Nuclear Regulatory Commission Chairman confirmed to the 
President that the NRC would "endeavor to carry out the measures set forth  in 
Executive Order 12898 and the accompanying  Memorandum."  On April 21,  1995, the 
NRC Office of Nuclear Materials Safety and Safeguards (NMSS) issued guidance for 
addressing environmental justice issues in the context of NRC environmental 
assessments  and environmental impact statements.
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2.7.3.1  Environmental Justice  Potential 
In order to evaluate the environmental justice potential, demographic data consisting of 
minority and  low-income  level breakdowns are required for the state, county, and 
immediate site area.  For the purpose of the evaluation,  NMSS guidelines define 
minority as "individuals classified by the  U.S. Bureau of the Census as either 
Negro/Black/African American,  Hispanic, Asian and Pacific  Islander, American  Indian, 
Eskimo, Aleut, and or other non-White persons."  Low-income is defined as being below 
the poverty level as defined by the U.S.  Bureau of the Census.  NMSS guidelines 
recommend the immediate site area for facilities located  in  rural areas should be a 4 
mile radius or a "geographic scale  ... commensurate with the potential impact area..." 
For this environmental evaluation,  an immediate site area of 5-miles will be used since 
the data throughout this Environmental Report is based upon an area encompassed  by 
a 5-mile radius of the facility.  
The NMSS guidelines establish a threshold below which environmental justice potential 
is ruled out, and above which  environmental justice potential exists.  The approach 
screens for environmental justice potential by determining the percentage of minority 
and low-income  populations.  The threshold  is based on a comparison of the 
percentage of minorities and  low-income  households  in the immediate site area to 
those in the state or county where the project is located.  If the site area's percentage  of 
low-income  population  or percentage  of minorities is 20 percentage  points higher than 
the county or state's low-income percentage or percentage of minorities, then, 
according to the NMSS guidelines, the site has an environmental justice potential and 
additional analysis must be conducted.  If the differential  is less than 20 percentage 
points, there is no environmental justice potential and no further evaluation  is 
necessary.  Additionally,  if either the minority or low-income  population percentage 
exceeds 50 percent, environmental justice will need to be considered  in greater detail.
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The 1990 Federal census data and Skull Valley Band of Goshute  Indians' statistics 
were used as the basis of this evaluation to identify minority and low-income 
populations in the 5-mile immediate site area.  Table 2.7-1  presents the minority and 
low-income statistics for the State of Utah, Tooele County, and the area within 5-miles 
of the PFSF.  Table 2.7-2 presents a comparison of the county and  PFSF site area with 
state minority and  low-income statistics.  The population of the area within 5-miles  of 
the PFSF (totaling 36 persons, including  approximately 30 members of the Skull Valley 
Band of Goshute Indians living  on the Reservation) exceeds the NMSS guideline for 
both minority populations and low-income  levels, indicating that the PFSF may have an 
environmental justice potential.  In addition the data presented  shows that the minority 
and low-income  population within 5-miles of the PFSF exceed  50 percent, which, 
according to the NMSS guidance, indicates the need to consider environmental justice 
in greater detail.  
2.7.3.2  Determination  of Disproportionately  High and Adverse Impacts 
Because the minority and low-income  population percentages exceed the NMSS 
guidelines,  it is necessary to determine if there is a "..'disproportionately high and 
adverse impact' (human health or environmental effect) to the minority or low-income 
population surrounding the site."  Chapter 4 of this Environmental Report identifies the 
potential effects of site preparation, construction,  and operation.  These potential 
impacts are summarized  in Table 2.7-3.  
Since the PFSF is located  2 miles from the nearest residence, most of the impacts 
shown above have no effect on the population  within the 5-mile immediate PFSF site 
area.  Impacts that do affect the local population would  affect most residents in the 5
mile PFSF site area.  Since these impacts generally decline with distance, these 
impacts would  "disproportionately" affect minorities or low-income  population  in the 5-
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mile PFSF site area.  However, none of the impacts are significant, unacceptable, or 
above regulatory limits,  and are therefore not high  and adverse.  Therefore, there  is no 
environmental justice concern.  
The 5-mile immediate site area was evaluated for "cumulative and indirect effects of 
impacts," which are defined  as increased impacts when added to other past, present, or 
future impacts.  There are no apparent major impacts from other sources in the area.  
Therefore, there are no major cumulative or indirect effects as a result of the impacts 
from this project coupled with the impacts from other area sources.  
2.7.3.3  Mitigative  Measures and Benefits 
There are no significant impacts associated with the project requiring  mitigative 
measures.  The design of the facility already provides  mitigative measures to reduce 
potential impacts.  The facility will be located  away from residences to prevent 
disruption to existing  land uses and minimize the visual impact on the regional 
surroundings.  Dust pollution will be minimized  by dust control techniques.  The facility 
is designed  to use very little water and to provide radiation shielding to lower doses to 
residences greatly  below the regulation  limits.  
The project benefits to the Skull Valley  Band of Goshute Indians, Tooele County, and 
the State of Utah will include jobs and revenue sources that will reduce the low-income 
status of the area.  The benefits far outweigh the minor impacts that the project will 
create.  
The Skull Valley Band of Goshute Indians voluntarily initiated consideration  of the 
Reservation as a site for spent fuel storage.  Beginning  in 1992, the Band closely 
examined the proposal by the United States government to store spent nuclear fuel,
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and conducted  extensive research on storage facilities both  in the United States and 
around the world.  Following  the conclusion of a Phase I study which included visits by 
the Band to nuclear generating stations, existing spent fuel storage facilities, and 
conferences on the environment and nuclear waste, the Skull Valley Band  Council 
concluded that a storage facility on the Reservation was safe, that additional 
employment opportunities would be created,  and that this type of facility  is compatible 
with the Band's commitment to protect the environment.  
On October 15,  1993, a Preliminary Site Assessment of the Skull Valley Indian 
Reservation was prepared for the DOE Office of Civilian Radioactive Waste 
Management  (OCRWM), which evaluated land areas within the Reservation  as 
presented  by the Skull Valley Band of Goshute Indians for potential development of a 
Monitored  Retrievable  Storage (MRS) facility4. The assessment evaluated the 
Reservation for siting requirements as defined  in DOE/RW-0315P,  "Preliminary Siting 
Requirements  and Considerations for a Monitored Retrievable  Storage Facility," which 
included considerations  of geologic hazards, environmental and socioeconomic factors, 
transportation  access, and cost and development time.  The evaluation concluded  that 
the siting areas within the Reservation as proffered  by the Skull Valley  Band met the 
site requirements of DOE/RW-0315P  and were suitable for proceeding  with the 
voluntary siting process.  
Under a Phase II grant, members of the Skull Valley Band traveled to Japan,  France, 
Great Britain,  and Sweden to view existing spent fuel storage facilities.  In February of 
1994, the Band voted to approve the building  of a storage facility for spent nuclear fuel 
on the Reservation.  Following the end of DOE's siting program, the Band  initiated 
contacts with the utilities who later formed  the PFSLLC concerning  utility interest to site 
4  MRS is the designated  name for a DOE operated commercial spent fuel and high level radioactive 
waste storage facility.
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an ISFSI on the Skull Valley  Indian  Reservation.  After extensive negotiations with the 
PFSLLC, the Band entered into a lease agreement for development of a storage facility 
at this location.  Under this agreement,  the Band will receive significant lease payments 
for the use of Reservation  lands during the life of the facility that will  bring substantial 
economic benefit to Skull Valley  Band members and residents of the Reservation.  
Further, potential  employment opportunities will exist for Band members during  both the 
construction and operational phases of the project.  This discussion shows the 
beneficial  nature of the project and the fact that the Band has had a full and extensive 
opportunity to participate with respect to this project.  
2.7.3.4  Environmental Justice Evaluation  Conclusion 
Therefore,  because no "disproportionately high and adverse" impact to the minority or 
low-income  population surrounding the site has been identified, because the benefits 
will provide needed economic improvement for the area, and because the Skull Valley 
Band of Goshute Indians have actively and voluntarily  pursued the issue of spent fuel 
storage and voted in favor of building a spent fuel storage facility on the Skull Valley 
Indian Reservation, environmental justice is not considered  an issue for the proposed 
PFSF.
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2.8  NOISE AND TRAFFIC 
The nearest noise-sensitive  residential receptor to the PFSF is 2 miles southeast of the 
center of the PFSF on Skull Valley Road.  The nearest settlement  is the Skull Valley 
Band of Goshute  Indian village located approximately 3.5 miles east of the PFSF on the 
Skull Valley  Indian Reservation.  The primary existing  sources of noise  in the area are 
local traffic, aircraft, military testing at Dugway Proving Ground and Utah Test and 
Training  Range, and off-highway vehicle (OHV) use.  The expected nighttime ambient 
sound level for a remote area of this type in the absence of traffic noise, would be 
similar to the EPA-measured  rural L-90 ambient sound levels of 30 dBA (EPA, 1971).  
The L-90  is the sound level exceeded  90 percent of the time.  
Average daily traffic (ADT) counts on Skull Valley Road are reported by the State of 
Utah for the road sections  north and south of losepa.  The ADT is the total vehicle 
count (both directions) for a 24 hour period.  The ADT north and south of losepa are 
565 vehicles and 325 vehicles respectively (personal communication  with  R. Phillips, 
Utah DOT and Planning, February 18,  1997).  Peak-hour and vehicle type data are not 
available for Skull Valley  Road.  Field observations (Stone & Webster site visits, 1996) 
indicate usage by mixed  vehicle types, including two-axle passenger vehicles, medium 
sized trucks, and three-axle semi-trailers.  
Ambient levels of traffic generated noise on Skull Valley  Road  is a function of vehicle 
type, traffic volume, and traffic speed.  In the absence of hourly data, we assumed that 
the maximum vehicle per hour (v/h) volume  is one-sixth of the total ADT.  This is 
equivalent to 1/3 of the ADT occurring during the morning 2-hour commute period, and 
1/3 during the evening  2-hour commute.  For traffic between  losepa and 1-80,  this 
approach gives a maximum  volume of 94 v/h.  We assumed that 50 percent of the 
vehicles will be automobiles,  35 percent medium trucks, and  15 percent heavy.  Based
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on these assumptions, we predict the noise from existing traffic traveling at 62 miles per 
hour to have an equivalent sound  level of 68 dBA at a distance of 50 ft.  For traffic 
between  losepa and Route 199, we estimated  a maximum volume of 54 v/h and 
assumed the same vehicle type distribution as that north of losepa.  Based on these 
assumptions, we predict the noise from existing  peak hour traffic traveling at 62 miles 
per hour to have an equivalent sound level of 67 dBA at a distance of 50 ft.  
For non-peak traffic-generated  noise, it is assumed that the remaining third of the non
peak traffic will be evenly distributed  over a 12-hour, non-rush hour period (it  is 
assumed that there is no traffic  between the hours of 10 p.m. and 6 a.m.) resulting  in a 
non-peak, average daytime traffic volume of 16 v/h north of losepa and 9 v/h south of 
losepa.  Sound levels at 50 ft generated  by this volume of traffic north and south of 
losepa will be 63 dBA and 62 dBA, respectively.
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2.9  REGIONAL HISTORIC,  SCENIC, CULTURAL, AND NATURAL  FEATURES 
2.9.1  Cultural Resources 
Section  106 of the National Historic Preservation Act requires that projects receiving 
federal licenses and permits take into account how these undertakings could affect 
historic properties.  Historic properties are defined as properties listed  on or eligible for 
listing on the National Register of Historic Places.  For this review process, SWEC 
contacted the  Utah State Historic Preservation  Officer (SHPO) by letters dated January 
3,  1997, and March  11,  1997, and contacted the Skull Valley Band  of Goshute Indians 
to aid  in the identification  of historic properties  in the project study area.  
The PFSF  is located within the Skull Valley Indian  Reservation.  The Skull Valley  Band 
of Goshute  Indians historically lived  in the region around the Great Salt Lake in 
Northern  Utah.  The Skull Valley Reservation was established  in  1917 and is home to 
approximately  30 members of the Skull Valley  Band of Goshute  Indians.  The Band 
indicates that the portion of the Reservation designated  as project area does not 
contain  any cultural or historic resources, or areas of religious significance to the Band 
(letter dated October 28,  1996, from L.  D.  Bear, Band Chairman,  to J.  Donnell,  SWEC).  
However, the Band requests that if any artifacts that may be of cultural value are 
discovered during construction on the Reservation,  construction should  stop and the 
Band contacted  immediately to investigate the artifacts.  
By letter dated January 14, 1997, the Utah SHPO concurs with the determination  of the 
Band that there are no known historic or religious properties  in the project area as 
defined by the National Historic  Preservation Act or the American  Religious Freedom 
Act.
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The transportation corridor  is located along the Skull Valley Road which extends 24 
miles north of the PFSF access road to Interstate 80.  Archeological surveys were 
conducted  along Skull Valley Road  in the early 1980's.  These surveys identified very 
few sites.  The findings of these surveys suggest that sites are not likely to occur  in the 
transportation  corridor.  Consultation  with the SHPO is ongoing regarding the need for 
additional  survey work along the Skull Valley Road corridor.  
Skull Valley  is sparsely settled. White explorers first traversed the area in the 1820's 
looking for routes across the Great Salt Lake Desert.  An abandoned trail, through Skull 
Valley and extending  beyond the Silver Mountains to the west, marks the route taken 
by the ill-fated  Donner Party in 1846.  The trail crosses Skull Valley  Road just north of 
losepa.  
The losepa Cemetery is listed  in the National Register of Historic Places and is 
significant as surviving evidence of the settlement of Mormon  converts from  Hawaii in 
1889.  An outbreak of leprosy in  1896, combined with the poor climate for farming,  led 
to the abandonment of the losepa settlement by 1917.  The losepa Cemetery is 
situated well away from the PFSF and the transportation corridor.  
Approximately  20 miles south of the Skull Valley Indian Reservation,  remnants of the 
legendary Pony Express Trail, which operated from 1860-1861,  survive and are 
maintained for public visitation  by the BLM.  
The Pony Express Trail  is one of 5 "Scenic Backways" designated by the BLM in 
Tooele County.  The 133-mile-long  Pony Express Trail retains the ruins of 14 Pony 
Express Station sites (Tooele County Chamber of Commerce and Tourism, 3/21/97).  
There are no National  Natural Landmarks within a 5-mile or a 50-mile radius of the 
PFSF (U.  S. Department of Interior,  1996).
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2.9.2  Visual and Scenic Resources 
The overall scenic character of Skull Valley is one of vast openness and isolation.  
There are long views across the flat desert valley toward the distant serrated peaks of 
the Stansbury Mountains to the east or the Cedar Mountains to the west.  The scenic 
quality is marked  by variations  in landforms and color.  There is dispersed evidence of 
human development,  such as farmhouses, fences, overhead transmission  lines, and 
roads.  The two-lane  Skull Valley Road  is the most prominent manmade feature  in the 
valley.  A wooden-pole, single overhead power transmission  line extends from 
Interstate 80 south to Dugway.  Sections of the transmission  line parallel the Skull 
Valley Road corridor, with slight variances through the open valley to provide service to 
area  ranches.  
The BLM has established  visual resource management (VRM) classes for lands under 
its management control.  Three VRM  classifications are established for the Pony 
Express Resource Area (PERA) - Classes II, Ill,  and IV.  BLM land within the 5-mile 
radius is within VRM Class IV, which has a management objective that provides for 
activities that may result in major modifications to the existing character of the 
landscape.  Class IV designated areas allow activities that may dominate the view and 
be a major focal point for the viewer.  The designation  anticipates high levels of change 
in the visual character of the landscape, yet calls for efforts to control the impact of 
activities through repetition of visual elements, sensitive siting,  and minimization  of 
disturbances  (BLM,  1988).  The facility has been designed to  minimize visual impacts 
by siting structures in a remote location  approximately 2.0 miles west of Skull Valley 
Road where the natural topography provides some screening for viewers.  The design 
of buildings, with the exception of the canister transfer building,  is typical of other 
structures in the area.
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Regional scenic features  include the Stansbury Mountains that encompass the 
Stansbury Mountain  unit of the Wasatch  National  Forest.  Deseret Peak is located 
about 9.5 miles east-northeast of the facility and is the central feature of the 25,000
acre Deseret Peak Wilderness Area.  The boundary  of the wilderness area is about 6 
miles east of the PFSF.  The Cedar Mountains  are located on the opposite side of Skull 
Valley, about 10 miles distant.
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2.10 BACKGROUND  RADIOLOGICAL  CHARACTERISTICS
Background  radiological characteristics for the PFSF site were determined  from a 
survey of area gamma radiation levels and samples of the surface soil.  The area 
gamma measurements are being performed  using thermoluminescent  dosimeters 
(TLDs).  Two TLDs are located on the PFSF meteorological  tower and one on the 
outside of the Pony Express convenience store.  The meteorological  tower and the 
convenience store are on Skull Valley Road about 3 miles southeast of the PFSF.  
During the 4 month period from December 1996 to April 1997, the average exposure 
rate measured  by the TLDs was 0.28 mrem/day (102  mrem/yr).  
Five samples of the surface soil were collected from the PFSF site in November 1996.  
The approximate locations of the samples were at the center and each of the four 
corners of the site.  The radiological  analysis consisted of gross alpha / beta and 
gamma spectrometry for radionuclide concentrations.  Detectable alpha results ranged 
from 8.6 to 1.1El  pCi/g and the beta from 2.2E1 to 3.7E1  pCi/g.  
The gamma spectrometry analysis of the soil radionuclides employed a library of 
naturally occurring  and manmade nuclides.  The range of results above detectable 
limits are as follows:
*  Potassium-40 
*  Cesium-1 37 
*  Lead-210 
*  Bismuth-212 
*  Lead-212 
*  Bismuth-214 
*  Lead-214
1.OEl 
7.1E-2 
5.8E-1 
9.7E-1 
5.OE-1 
9.2E-1 
7.6E-1
to 
to 
to 
to 
to 
to 
to
1.6E1  pCi/g 
6.1EO  pCi/g 
1.1E0  pCi/g 
1.3E0  pCi/g 
8.5E-1  pCi/g 
1.4E0  pCi/g 
1.1EO  pCi/g
ERCH2.docPRIVATE  FUEL STORAGE FACILITY 
ENVIRONMENTAL  REPORT
ER CHAPTER  2 
REVISION 0 
PAGE 2.10-2
*  Radium-223 
*  Radium-224 
*  Radium-226 
*  Actinium-228 
*  Protactinium-231 
*  Uranium-235 
*  Uranium-238
2.4E-1 
3.0EO 
1.3E0 
7.5E-1 
2.2E0 
8.OE-2 
5.7E-1
to 
to 
to 
to 
to 
to 
to
5.2E-1  pCi/g 
9.6E0  pCi/g 
2.3E0 pCi/g 
1.2E0  pCi/g 
3.1 EO pCi/g 
1.4E-1  pCi/g 
1.4E0 pCi/g
The above radionuclide contributions are assumed to be from natural sources since 
there are no industrial or nuclear fuel cycle facilities in the area (except for Cs-1 37 
which is from atmospheric weapons tests).  These concentrations are in general 
agreement with a similar survey performed for the nearby Envirocare  site at Clive, Utah, 
about 24 miles northwest of the PFSF (USNRC,  1993).  
There is no surface water in the PFSF site area, and consequently  no water samples 
were taken.  Also,  no radiological samples of the vegetation were obtained.  An 
indication of radiation  levels in area vegetation  is noted  in USNRC,  1993, which reports 
the following  average concentrations:  5.4 pCi/kg for uranium, 6.0 pCi/kg for Th-230,  3.1 
pCi/kg for Ra-226,  198.0 pCi/kg for Pb-210, and 48.0 pCi/kg for Po-210.
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TABLE 2.2-1 
REGIONAL AGE DISTRIBUTION  - 1990
Age  Tooele County  Salt Lake City - Ogden, 
Utah MSA 
Under 5 years  8.69%  9.70% 
5 to 9 years  10.41%  10.46% 
10 to 14 years  11.00%  10.33% 
15 to  19 years  9.14%  8.17% 
20 to 24 years  6.04%  7.28% 
25 to 29 years  14.80%  16.87% 
30 to 44 years  13.53%  13.99% 
45 to 54 years  10.06%  8.45% 
55 to 64 years  7.71%  6.32% 
65 to 74 years  5.55%  5.03% 
75 years and over  3.07%  3.40% 
Median Age  28.4  27.5
Source:  Census, 1993.PRIVATE  FUEL STORAGE  FACILITY 
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TABLE 2.3-1 
VEGETATION TYPES
Type/Sub-Type  Common Plant Types  Elevation  Locations 
Common Name  Scientific Name  (ft) 
Greasewood  Greasewood  Sarcobatus vermiculatus  4,300 to  Along fringes 
Bud Sagebrush  Artemisia spinescens  4,500  of playas 
Shadscale  Atriplex confertifolia 
Saltgrass  Distichlis stricta 
Halogeton  Haloqeton .lomeratus 
Gray Molly  Kochia americana 
Russian Thistle  Salsola kali 
Alkali Sacaton  Sporobolus  airoides 
Desert Shrub/  Shadscale  Artiplex confertifolia  4,500 to  Area wide 
Saltbush  Nuttall's Saltbush  Artiplex nuttallii  5,500 
Little  Rabbitbrush  Chrysothamnus  viscidiflorus 
Mormon Tea  Ephedra nevadensis 
Winterfat  Ceratoides  lanata 
Indian Ricegrass  Oryzopsis hymenoides 
Squirreltail  Sitanion hystrix 
Cheatgrass  Bromus tectorum 
Spineless  Horsebrush  Tetradymia  sp.  
Halogeton  Halopeton glomeratus 
Perennial Grass  Bluebunch Wheatgrass  Agropyron  spicatum  5,800 to  Scattered 
Indian  Ricegrass  Orvzopsis hymenoides  8,000  throughout 
Crested Wheatgrass  Ajqropyron  cristatum  area 
Squirreltail  Sitanion hystrix 
Needle and Thread  Stipa comata 
Salina Wildrye  Elymus  salina 
Annuals  Cheatgrass  Bromus tectorum  Various  Bottomlands 
Halogeton  Haloqeton .lomeratus  Benches 
Peppergrass  Lepidium perfoliatum 
Russian Thistle  Salsola kali 
Source:  U.S. Department of the Interior (USDI),  Bureau of Land Management (BLM),  1992.(
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TABLE  2.3-2  (SHEET 1 OF 4) 
SPECIES OF CONCERN  THAT OCCUR IN  SKULL  VALLEY, UTAH,  AS  IDENTIFIED BY THE AGENCIES 
(Letter from A.  Stephenson,  Salt Lake Field Office,  BLM, February 20,1997;  Letter from Keith Clapier, Klamas Field Office, 
USFS,  January 27, 1997; UDWR  1997a; Letter from  R. Williams, Utah  Field Office,  USFWS,  February 27, 1997) 
Likely to Occur 
Name of Species  BLM  FS  UDWR  USFWS  in Riparian/  Preferred  Habitat 
Commented on by Agencies  Wetland Areas 
common (scientific)  Only 
PLANTS  :_,____  ___  __  .__  _  _  _ 
Pohrs milkvetch  BLM2  G5T1,  Dry areas, high elevation  1 
(Astragalus  lentiginosus var.  $1 
pohlil) 
Small Spring-Parsley  G5T1T3,  Desert shrub, sagebrush, and 
(Cymopterus acaulis var.  $1S3  juniper communities,  often  on 
parvus)  aeolian sand 1 
INVERTEBRATES  ______  ____  _  ____ 
Swamp Lymnaea  G5,  x  Reliable aquatic environments  .  
(Lymnaea stagnalis)  S1S2 
AMPHIBIANS  _..____ 
Great Basin Spadefoot  G5, S4  Sagebrush flats, semi-desert 
(Spea intermontanus)  X  shrublands, pinon-juniper 
woodland, high-elevation  spruce 
and fir with available water 2 
MAMMALS  _____  '  _I__..  
Desert Kangaroo  Rat  BLM1  Areas  of soft sand, such as dunes; 
(Dipodomys deserti)  creosote  bush or shadscale  scrub 3
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TABLE 2.3-2  (SHEET 2 OF 4)
Likely to Occur 
Name of Species  BLM  FS  UDWR  USFWS  in Riparian/  Preferred  Habitat 
Commented  on by Agencies  Wetland Areas 
common (scientific)  Only 
Fringed Myotis  Sensitive  Inhabits caves, mines, rock 
(Myotis thysanodes)  species  crevices,  and buildings at higher 
elevations 4 
Kit  Fox  BLM1  Shortgrass  prairies, other arid 
(Vulpes macrotis)  areas 3 
Merriam's  Kangaroo  Rat  BLM1  Sagebrush, shadscale, creosote 
(Dipodomys merriami)  bush, desert scrubs, on a great 
variety of soil types 3 
Skull Valley Pocket Gopher  BLM1  G5T2,  Deserts to mountain meadows, in 
(Thomomys bottae robustus)  S2  soils from sand to clay, with loam 
preferred  3 
Spotted  Bat  Sensitive  Found throughout the West 
(Euderma  maculata)  species  specific habitat unknown 4 
Western Big-eared Bat  Sensitive  Communal roosts in caves and 
(Plecotus  townsendi)  species  mines 3 
BIRDS  ___  _ 
American  Peregrine Falcon  BLME  Sensitive  Endange  x  Mainly open country (mountains to 
(Falco  peregrinus  anatum)  species  red  coast)  5 
Bald Eagle  Sensitive  Threaten  Riparian  habitat, overwinter in low 
(Haliaeetus  leucocephalus)  species  ed  elevation forest and deserts 5 
Black-crowned  Night-heron  BLM3  Marshes, lake margins,  shores • 
(Nycticorax nycticorax)  I  I  I
((
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Likely to Occur 
Name of Species  BLM  FS  UDWR  USFWS  in Riparian/  Preferred Habitat 
Commented on  by Agencies  Wetland Areas 
common (scientific)  Only 
Burrowing  Owl  BLM1  Open grasslands, prairies, dikes, 
(Speotyto cunicularia)  desert, farms 5 
Ferruginous  Hawk  BLM1  Arid plains, open rangeland 
(Buteo regalis) 
Golden Eagle  Sensitive  Open mountains, foothills, canyons, 
(Aquila chrysaetos)  species  and plains 5 
Great  Blue Heron  BLM3  Marshes, swamps, streams, 
(Ardea herodias)  shores, tideflats, kelpbeds,  irrigation 
ditches 5 
Logggerhead  Shrike  BLM1  Open country with  lookout posts, 
(Lanius  ludovicianus)  wires, scattered trees,  low scrub, 
deserts 5 
Long-billed Curlew  BLM1  S1S2  High plains,  rangeland;  in winter 
(Numenius americanus)  x  also cultivated  land, tideflats, 
beaches, salt marshes 5 
Mountain  Bluebird  BLM3  Open terrain with scattered  trees; in 
(Sialia currucoides)  winter, also treeless terrain 5 
Mountain  Plover  Candidat  Semiarid  grassland, shortgrass 
(Charadrius  montanus)  e  prairie plains, plateaus 5 
Short-eared  Owl  BLM1  S1  Prairies,  marshes (fresh and salt), 
(Asio flammeus)  irrigated  land, dunes, tundra 5 
Snowy Plover  BLM1  x  Beaches,  alkali flats, sand flats 
(Charadrius  alexandrinus)  I
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TABLE 2.3-2  (SHEET 4 OF 4)
BLM1  = Sensitive 
BLM2 = Potential 
BLM3 = Status Questioned
K
G#  = 
G5= 
T= 
S#= 
S1  = 
S2 = 
S3= 
S4= 
S#S# =
Global rank 
Widespread,  globally secure 
Subrank for taxonomic subdivision,  rank applies to a subspecies or variety 
State Rank 
Typically  5 or fewer occurrences, rarity makes it vulnerable  to extirpation 
6 to 20 occurrences, or few remaining  individuals 
21 to 100 occurrences, either very rare throughout  its range, or found  locally 
More than  100 occurences, widespread, although may be rare in parts of range 
A range between two of the numeric ranks
Habitat Sources: 
1. UDWR,  1997a.  
2. Stebbins,  1985.  
3. Whitaker, 1980.  
4. UDWR,  1997b.  
5.  Peterson,  1961.
(
Likely to Occur 
Name of Species  BLM  FS  UDWR  USFWS  in Riparian/  Preferred Habitat 
Commented on by Agencies  Wetland Areas 
common (scientific)  Only 
Swainson's Hawk  BLM1  $1S2  Dry plains, open foothills,  alpine 
(Buteo swainsoni)  meadows,  rangeland, open forest, 
sparse trees 5 
White-faced  Ibis  BLM1  x  Fresh marshes, irrigated land, tules 
(Plegadis  chichi)  I  I  I  I  I  1_5_1PRIVATE FUEL STORAGE FACILITY 
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TABLE 2.4-1 
SUMMARY OF TORNADO DATA FOR PFSF SITE 1  0  BOX 
(1880-  1995)*
DATE 
05/03/1993 
09/23/1992 
08/30/1992 
07/25/1991
PATH LENGTH 
(miles) 
0.1
N/A 
0.8 
10
PATH WIDTH  F-SCALE 
(yards)
15
N/A 
200 
100
F1 
FO 
FO 
F1
* Period of record is 1880 to December 1995.
Source:  NOAA,  1995
COUNTY 
Tooele
Tooele 
Tooele 
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TABLE 2.4-2 
FUJITA TORNADO INTENSITY SCALE
CLASSIFICATION  WIND SPEED 
(mph)
FO  Gale Tornado 
F1  Moderate Tornado 
F2  Significant Tornado 
F3  Severe Tornado 
F4  Devastating 
Tornado 
F5  Incredible Tornado 
F6  Inconceivable 
Tornado
40-72
DESCRIPTION  OF DAMAGE
Light damage. Some damage to chimneys; breaks 
branches off trees; pushes over shallow-rooted trees; 
damages sign boards.
73 - 112  Moderate damage.  The lower limit is the beginning 
of hurricane wind speed;  peels surface off roofs; 
mobile homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed.  
113-  157  Considerable damage. Roofs torn off frame houses; 
mobile homes demolished; boxcars pushed over; 
large trees snapped or uprooted; light-object missiles 
generated.  
158-206  Severe damage. Roof and some walls torn off well
constructed houses; trains overturned; most trees in 
forest uprooted; heavy cars lifted off ground and 
thrown.  
207 - 260  Devastating damage. Well-constructed houses 
leveled; structures with weak foundations blown off 
some distance; cars thrown and large missiles 
generated.  
261  - 318  Incredible damage.  Strong frame houses lifted off 
foundation and carried considerable distances to 
disintegrate; automobile-sized missiles fly through 
the air in excess of 100 meters; trees debarked; 
steel-reinforced concrete structures badly damaged.  
319 - 379  These winds are very unlikely. The small area of 
damage they might produce would probably not be 
recognizable along with the mess produced by the 
F4 and F5 wind that would surround the F6 winds.  
Missiles, such as cars and refrigerators would do 
serious secondary damage that could not be directly 
identified as F6 damage. If this level is ever 
achieved, evidence for it might only be found in some 
manner of ground swirl pattern, for it may never be 
identifiable through engineering studies.PRIVATE  FUEL STORAGE FACILITY 
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TABLE 2.4-3 
NORMAL  MONTHLY PRECIPITATION FOR SALT LAKE CITY, 
DUGWAY,  AND  IOSEPA SOUTH RANCH
MONTH 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Annual
SALT LAKE CITY1 
1.35 
1.33 
1.72 
2.21 
1.47 
0.97 
0.72 
0.92 
0.89 
1.14 
1.22 
1.37 
15.31
PRECIPITATION (inches) 
DUGWAY2 
0.46 
0.57 
0.84 
0.81 
1.06 
0.53 
0.57 
0.61 
0.72 
0.81 
0.58 
0.59 
8.15
IOSEPA RANCH
3 
0.97 
0.59 
1.05 
1.44 
1.26 
0.64 
0.47 
0.63 
0.15 
0.65 
0.82 
0.98 
9.64
Period of record for Salt Lake City is 1951 - 1980.  
Period of record for Dugway is 1950 - 1992.  
Period of record for losepa South Ranch is  1951 - 1958.
1.  
2.  
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TABLE 2.4-4 
NORMAL MONTHLY TEMPERATURES ('F) FOR 
SALT LAKE CITY', DUGWAY 2, AND  IOSEPA SOUTH RANCH'
MONTH 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December
DAILY MAXIMUM 
SLC DUGWAY IOSEPA 
37  37  42 
44  45  46 
52  53  53 
61  63  64 
72  73  76 
83  85  86 
93  94  95 
90  91  93 
80  80  86 
67  66  71 
50  51  52 
39  38  43
DAILY MINIMUM 
SLC DUGWAY IOSEPA 
20  15  17 
24  23  20 
30  29  25 
37  35  31 
45  44  38 
53  53  45 
62  62  52 
60  59  53 
50  48  41 
39  36  32 
29  27  22 
22  17  17
AVERAGE 
SLC DUGWAY IOSEPA 
28.5  25.7  29.2 
34.0  34.0  33.3 
41.0  40.9  38.9 
49.0  49.0  47.8 
58.5  58.6  56.9 
68.0  69.0  65.5 
77.5  78.2  73.5 
75.0  75.3  72.9 
65.0  64.1  63.5 
53.0  51.0  51.6 
39.5  38.6  36.9 
30.5  27.7  30.2
1.  Period of record for Salt Lake City is 1951  - 1980.  
2.  Period of record for Dugway is 1950 - 1992.  
3.  Period of record for losepa South Ranch is 1951 - 1958.PRIVATE  FUEL STORAGE  FACILITY 
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TABLE 2.4-5 
MEAN WIND SPEEDS AND PREVAILING DIRECTIONS FOR SALT LAKE CITY1
MONTH 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December
WIND SPEED (MPH) 
7.6 
8.2 
9.4 
9.6 
9.5 
9.4 
9.6 
9.7 
9.1 
8.5 
8.0 
7.4
PREVAILING DIRECTION 
SSE 
SE 
SSE 
SE 
SE 
SSE 
SSE 
SSE 
SE 
SE 
SSE 
SSE
1.  Period of record is 1951 - 1980.PRIVATE FUEL STORAGE FACILITY 
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TABLE 2.4-6 
FREQUENCY OF OCCURRENCE OF ATMOSPHERIC STABILITY 
CLASSES FOR SALT LAKE CITY1
STABILITY CLASS 
A 
B 
C
D 
E 
F
FREQUENCY OF OCCURRENCE (percent)
0.70 
6.34 
14.94 
43.05 
17.93 
17.04
1.  Period of record is 1988 - 1992.PRIVATE  FUEL STORAGE  FACILITY  ER CHAPTER 2 
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TABLE 2.4-7 
MEAN SEASONAL MORNING AND AFTERNOON MIXING 
HEIGHTS FOR SALT LAKE CITY' 
SEASON  MEAN MIXING HEIGHT (meters) 
MORNING  AFTERNOON 
Winter  329  944 
Spring  419  2,675 
Summer  216  3,737 
Fall  238  1,933 
Annual  300  2,322 
1.  Period of record is 1960 - 1964.PRIVATE  FUEL STORAGE  FACILITY 
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TABLE 2.4-8 
NATIONAL AMBIENT AIR QUALITY STANDARDS
POLLUTANT AVERAGING INTERVAL PRIMARY STANDARD 
pg/m3 ppmv
SECONDARY STANDARD
pg/ma ppmv
S02
PM10 
CO
03
N02
Annual 
24-hr 
3-hr 
Annual 
24-hr 
8-hr 
1-hr
1  -hr
Annual
80 
365 
50 
150 
101 
401 
235 
100
3 months  1.5
0.03 
0.14
9 
35 
0.12 
0.053
1,300 
50 
150 
101 
401
235 
100 
1.5
0.50
9 
35
0.12 
0.053
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TABLE 2.4-9 
AMBIENT AIR QUALITY MONITORING DATA  FOR 
WASATCH  FRONT INTRASTATE AQCR
POLLUTANT 
SO21 
PM-02 
CO3 
o34 
032 
NO2
5
AVERAGING INTERVAL
Annual 
24-hr 
3-hr 
Annual 
24-hr 
8-hr 
1-hr 
1  -hr 
Annual
SECOND HIGHEST OBSERVED VALUE (ppmv) 
1993  1994  1995  AAQS 
0.001  0.001  0.001  0.03 
0.003  0.003  0.003  0.14 
0.010  0.008  0.008  0.50 
26.0  26.0  23.0  50 
75.0  98.0  49.0  150 
6.0  6.0  5.0  9.0 
12.0  11.0  NA  35.0 
0.100  0.109  0.097  0.12 
0.033  0.026  0.024  0.053
1.  SO2 data are from Grantsville, Tooele County.  
2.  PM-1 0 data are from Grantsville, Tooele County. Concentrations are in units of pg/m3.  
3.  CO monitoring data from Cottonwood, Salt Lake County.  
4.  Ozone monitoring data from Herriman, Salt Lake County for 1994 and 1995, from Salt Lake for 
1993.  
5.  NO2 monitoring data from Salt Lake, Salt Lake County.PRIVATE  FUEL STORAGE  FACILITY 
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TABLE 2.6-1 
DYNAMIC  SOIL PARAMETERS  FOR SPRING,  DASHPOT, AND  MASS  MODEL 
Vertical Vibration  Mode:
Distributed Mass  per Area 
Distributed  Vertical Dashpot Constant per Area 
Distributed  Vertical Spring Constant per Area
30.0  pcf-sec2 
1.94  kcf-sec 
59  kcf
Horizontal Vibration  Mode:
Distributed Mass per Area 
Distributed Vertical  Dashpot Constant per Area 
Distributed Vertical Spring Constant per Area
5.5  pcf-sec2 
0.97  kcf-sec 
40  kcf
Rocking Vibration Mode:
Distributed Mass per Area 
Distributed Vertical  Dashpot Constant per Area 
Distributed Vertical  Spring Constant per Area
38.6  pcf-sec
2 
1.39  kcf-sec 
138  kcf
SOURCE:  Geomatrix  Consultants,  Inc, 1997
S 
S
0 
0 
0
0 
S 
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TABLE 2.6-2 (Sheet 1 of 14) 
EARTHQUAKES:  MAGNITUDE  3.0 AND GREATER, 1850-1996 
160KM RADIUS AROUND  400 24.50'N AND  112 047.50'W 
1850-July 1962
Year  Date  Origin 
Time
1850 
1853 
1853 
1868 
1873 
1874 
1874 
1876 
1878 
1878 
1880 
1880 
1881 
1883 
1884 
1889 
1894 
1894 
1895 
1896 
1896 
1896 
1899 
1900 
1901 
1901 
1903 
1906 
1909 
1909 
1910 
1910 
1914 
1914 
1915
222 
1201 
1201 
1017 
1227 
618 
618 
322 
821 
907 
917 
1227 
1016 
928 
1208 
1207 
108 
718 
727 
607 
913 
1003 
1213 
801 
811 
811 
723 
524 
1006 
1117 
522 
523 
408 
513 
715
2200 
1815 
1845 
1030 
0300
Latitude
400 
390 
400 
390 
400
0600  400 
0700  400 
390 
1200  400 
1900  400 
0627  400 
410 
0700  390 
1100  390 
410
1100 
1800 
2250 
2225 
0530 
0130 
1550 
1350 
0745 
1600 
1800 
0834 
2110 
0250 
0630 
1428 
1545 
1606 
1715 
2200
390 
390 
410 
390 
390 
390 
410 
400 
390 
400 
400 
410 
410 
410 
410 
400 
400 
400 
410 
400
44.94' 
42.36' 
14.35' 
21.67' 
58.75' 
44.94' 
44.94' 
31.64' 
44.94 
44.94, 
44.94' 
42.00' 
32.54' 
54.60' 
13.45 
15.83 
45.60' 
13.45' 
32.54' 
9.19' 
42.36' 
44.26' 
44.94' 
57.15' 
44.94' 
14.35' 
5.00' 
13.45' 
46.00' 
44.66' 
44.94' 
44.94' 
59.00' 
13.45' 
14.35'
Longitude  Mag  Int  Comments
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1130 
1110 
1120 
1110 
1110 
1130 
1110 
1110 
1110 
1110 
1110 
1110 
1120 
1110 
1110 
1110 
1110 
1120 
1120 
1110 
1110 
1110 
1110 
1110
50.95' 
49.90' 
39.33 
35.26' 
53.08' 
50.95' 
50.95' 
34.89' 
50.95' 
50.95' 
50.95' 
6.60' 
27.35' 
7.80' 
57.55' 
38.23' 
23.40' 
57.55' 
27.35' 
49.10' 
49.90' 
49.85' 
50.95' 
6.84' 
50.95' 
39.33' 
55.00' 
57.55' 
40.00' 
9.72' 
50.95' 
50.95' 
55.00' 
57.55' 
39.33'
3.7 I 
4.3  I 
4.3  I 
3.0 I 
3.7 I 
3.7 I 
3.7 I 
5.0 I 
3.0 I 
3.0 I 
3.7 I 
3.0 I 
3.0 I 
3.7 I 
3.0 I 
3.7 I 
4.3 I 
5.0  I 
3.7 I 
3.0 I 
3.7 I 
3.0 I 
3.7 1 
5.7  1 
3.0 I 
3.0 I 
3.0 I 
4.3  I 
6.3  I 
4.3  I 
5.7 I 
3.0 1 
4.3 1 
5.7 1 
5.0 I
4 
5 
5 
3 
4 
4 
4 
6 
3 
3 
4 
3 
3 
4 
3 
4 
5 
6 
4 
3 
4 
3 
4 
7 
3 
3 
3 
5 
8 
5 
7 
3 
5 
7 
6
(18) 
(1) 
(1) 
THREE  SHOCKS (1) 
(1) 
THREE  SHOCKS (1)
INT=4-5 
TWO SHOCKS,LATE PM (1) 
(4) HAS WRONG DATE 
INT=5-7
LOC ASSUMED (1) 
THREE SHOCKS (1) 
INT=7-9 
A'SHOCK (1) 
LOC ASSUMED (1) 
1NT=6-7PRIVATE  FUEL STORAGE  FACILITY 
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EARTHQUAKES:  MAGNITUDE  3.0 AND GREATER,  1850-1996 
160KM RADIUS  AROUND 400  24.50'N AND 112 047.50'W 
1850-July 1962
Year  Date  Origin 
Time
1915 
1915 
1915 
1915 
1915 
1916 
1919 
1920 
1920 
1920 
1920 
1923 
1925 
1926 
1932 
1932 
1934 
1934 
1934 
1934 
1934 
1934 
1934 
1934 
1935 
1938 
1938 
1939 
1940 
1940 
1941 
1942 
1942 
1943 
1943
730 
811 
920 
1003 
1005 
205 
507 
918 
919 
1120 
1217 
607 
1201 
1219 
1111 
1221 
130 
312 
312 
315 
315 
317 
414 
506 
709 
318 
630 
331 
1123 
1125 
620 
418 
604 
222 
312
1850 
1020 
0128 
0150 
0800 
0625 
2230 
2010 
1350 
0435 
0955 
0415 
0730 
0330 
1000 
0613 
2021 
1505 
1820 
1202 
1347 
2240 
2126 
0809 
1059 
1337 
0640 
1300 
1425 
1520 
0545 
2204 
1420 
1245
Latitude
410 
400 
390 
400 
400 
390 
390 
410 
410 
410 
410 
410 
400 
390 
400 
400 
400 
410 
410 
410 
410 
410 
410 
410 
400 
390 
400 
400 
390 
390 
410 
410 
390 
400 
390
44.66' 
30.00' 
59.58' 
44.94' 
6.00' 
58.37 ' 
31.64' 
30.61 
30.61 
30.61 
30.61 
44.26' 
44.94' 
57.00' 
31.04' 
44.94' 
44.94' 
42.00' 
42.00' 
42.00' 
42.00' 
46.50' 
30.00' 
42.00' 
44.94' 
59.58' 
44.94' 
44.94' 
15.83' 
15.83' 
44.26' 
30.00' 
34.80' 
42.00' 
21.67'
Longitude  Mag  Int  Comments
1120 
1120 
1110 
1110 
1140 
1110 
1110 
1120 
1120 
1120 
1120 
1110 
1110 
1110 
1110 
1110 
1110 
1120 
1120 
1120 
1120 
1120 
1120 
1120 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1120 
1110 
1120 
1110
9.72' 
39.00' 
29.40' 
50.95  ' 
0.00' 
46.87' 
34.89' 
0.95' 
0.95' 
0.95' 
0.95' 
49.85' 
50.95' 
57.60' 
28.27' 
50.95' 
50.95' 
48.00' 
48.00' 
48.00' 
48.00' 
5.70' 
30.00' 
48.00' 
50.95' 
29.40' 
50.95' 
50.95' 
38.23' 
38.23' 
49.85' 
18.00' 
39.00' 
4.80' 
35.26'
4.3 I 
4.3  I 
3.0 I 
3.0 I 
4.3 1 
4.3 1 
3.7 I 
4.3 1 
4.3 I 
4.3  I 
3.7 I 
4.3  I 
3.0 I 
3.7 I 
3.7 1 
3.0 I 
3.0 1 
6.6 M 
6.1  N 
5.1  N 
4.8 N 
3.0 I 
5.6 N 
5.6 N 
3.7 I 
3.0 I 
4.3 I 
3.7 I 
3.7 I 
3.7 I 
3.0 I 
4.3  I 
4.3  I 
5.0 I 
3.7 I
ASSGN GARLAND,UT  (1) 
INT=5-8,LOC  ASSUMED (1) 
TWO SHOCKS (1) 
(1) 
INT=5-7,LOC FROM (4) 
ASSGN SANTAQUIN,UT  (1,3) 
INT=5-6 
INT=5-6 
INT=5-6 
A'SHOCK? (1)
INT=8-9,PAS (5,8,9) 
A'SHOCK,PAS (5,8,9) 
INT ASSUMED,A'SHOCK  (5) 
INT ASSUMED,A'SHOCK  (5) 
A'SHOCK (1,5,6,8,9) 
A'SHOCK,PAS (5,8,9) 
INT=4-5 
SALT LK VALLEY? (1) 
A'SHOCK? 
HANSEL VALLEY? (1,6,8) 
TWO SHOCKS (1) 
W. SALT LK VALLEY (1,6,8)PRIVATE FUEL STORAGE  FACILITY 
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EARTHQUAKES:  MAGNITUDE  3.0 AND  GREATER,  1850-1996 
160KM RADIUS  AROUND  400 24.50'N AND  112 047.50'W 
1850-July 1962
Year  Date  Origin  Latitude  Longitude  Mag 
Time 
1943  410  2242  400  42.00'  1120  4.80'  4.31 
1943  411  1932  400  42.00'  1120  4.80'  3.01 
1946  506  0230  410  43.80'  1120  7.80'  4.31 
1946  1025  1653  400  42.60'  1120  6.30'  3.01 
1947  307  1414  400  44.94'  1110  50.95'  3.01
Int  Comments
5  W. SALT LK VALLEY (1,8) 
3  A'SHOCK 
5  LOC ASSUMED (1) 
3 
3
1947  328  1102  400  39.90'  1110  53.40'  3.71  4  INT=4-5 
1948  1104  1318  390  15.83'  1110  38.23'  4.31  5 
1949  307  0650  400  44.94'  1110  50.95'  5.01  6 
1949  307  0709  400  44.94'  1110  50.95'  3.7 I  4  INT=4-6,A'SHOCK (1,4) 
1950  102  1953  410  30.00'  1120  0.00'  4.3 N  4  (5,6,8) 
1950  220  1459  400  2.32'  1110  43.76'  3.71  4 
1950  225  1337  400  0.00'  1120  0.00'  3.0 X  0  (6) 
1950  508  2235  400  2.32'  1110  43.76'  4.31  5 
1950  721  1923  410  44.26'  1110  49.85'  3.71  4  TWO SHOCKS (8) 
1951  123  1333  390  42.36'  1110  49.90'  3.71  4
1951  812  0026  400  14.35'  1110  39.33'  4.31 
1952  721  0100  390  58.37'  1110  46.87'  3.71 
1952  723  1928  400  44.94'  1110  50.95'  3.71 
1952  928  2000  400  23.81'  1110  51.64'  4.31 
1953  524  0254  400  30.00'  1110  30.00'  4.31 
1953  816  1600  400  46.80'  1110  57.00'  3.71 
1954  1101  0745  410  44.26'  1110  49.85'  3.71 
1955  202  1923  400  47.00'  1110  56.00'  4.3 1 
1955  512  2257  400  54.82'  1110  52.64'  4.31 
1955  625  0500  410  2.51'  1110  40.49'  3.71
5 
4 
4 
5 
5  INT=4-6 (4,6,8,11) 
4 
4 
5  INT=4-5,FEB 4? (4,8,12) 
5  LOC ASSUMED  (8) 
4
1957  721  1730  410  30.00'  1130  0.00'  3.0X  0  (6) 
1957  1025  1626  400  0.00'  1110  0.00'  3.0X  0  (6) 
1957  1026  0146  400  0.00'  1110  0.00'  3.0  X  0  A'SHOCK?(6) 
1958  105  1700  410  0.00'  1120  30.00'  3.0X  0  (6) 
1958  213  2252  400  20.50'  1110  26.40'  5.01  6  (6,8,10) 
1958  217  1157  390  30.00'  1130  0.00'  3.0  X  0  (6) 
1958  1128  1330  390  42.70'  1110  50.00'  4.3 I  5  INT=4-5  (4,8,13) 
1958  1201  2050  390  42.70'  1110  50.00'  4.3  I  5  INT=4-5  (4,8,13)** 
1958  1201  2230  390  42.70'  1110  50.00'  3.7 I  4  INT=3-4,A'SHOCK(4,6,8,13) 
1958  1202  0323  390  42.70'  1110  50.00'  4.3 I  5  INT=4-5,A'SHOCK(4,6,8,13)PRIVATE  FUEL STORAGE  FACILITY 
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EARTHQUAKES:  MAGNITUDE 3.0 AND GREATER,  1850-1996 
160KM  RADIUS AROUND  400 24.50'N  AND 112°47.50'W 
1850-July 1962
Year  Date  Origin 
Time
Latitude Longitude  Mag  Int  Comments
1958 
1960 
1960 
1961 
1961
1211 
506 
709 
416 
1015
0930 
2028 
2136 
0502 
2105
1961  1016  1913 
1961  1017  0059 
1961  1017  0354
390 
390 
410 
390 
390
31.80' 
30.00' 
30.00' 
20.40' 
12.00'
390  12.00' 
390  12.00' 
400  0.00'
1110 
1110 
1120 
1110 
1110
1.20' 
0.00' 
0.00' 
39.60' 
24.00'
1110  30.00' 
1110  30.00' 
1120  30.00'
3.71 
3.0 X 
3.0 X 
5.0 I 
3.0 X 
3.0 X 
3.0  X 
3.0 X
4 
0 
0 
6 
0 
0 
0 
0
(8) 
(6) 
(6) 
INT=4-6 (4,6,8,14) 
(6) 
A'SHOCK? (6) 
A-SHOCK? (6) 
(6)
Number of Earthquakes =  113PRIVATE  FUEL STORAGE  FACILITY  ER CHAPTER 2 
ENVIRONMENTAL  REPORT  REVISION 0 
TABLE 2.6-2  (Sheet 5 of 14) 
EARTHQUAKES:  MAGNITUDE  3.0 AND  GREATER, 1850-1996 
160KM  RADIUS  AROUND  400 24.50'N AND  112 047.50'W 
1850-July 1962 
DATA EXPLANATION FOR PRE-JULY  1962 EARTHQUAKE  LISTING 
(From Pages  119-121  of Earthquake Studies in Utah,  1850 to 1978,  edited by W.J. Arabasz, R.B.  Smith, 
and W.D. Richins) 
The University of Utah historic catalog contains earthquakes  from 1850, the year of publication of the 
first newspaper in Utah, through June  1962.  
The following data are listed for each event: 
1. Year (YR), date, and origin time (ORIG TIME) in Universal  or Greenwich Mean Time (GMT).  
"Local time" is  7 hours earlier than GMT (i.e.,  local time = GMT - 7 hours) except for three time periods 
when it was 6 hours earlier: 
(1) 02:00 Mar. 31,  1918 - 02:00 Oct. 27,  1918); 
(2) 02:00 Mar. 30,  1919 - 02:00 Oct. 26,  1919; and 
(3) 02:00 Feb. 9,  1942 - 02:00 Sept. 30,  1945.  
Origin time given in hours and minutes for non-instrumental  locations, and in hours, minutes, and 
seconds for instrumental  locations.  
2.  Earthquake location coordinates in degrees and minutes of north latitude (LAT-N) and west longitude 
(LONG-W).  For non-instrumental  locations, epicenter is assumed;  in most cases, assigned coordinates 
correspond to location of town or city where felt effects were strongest.  Epicentral accuracy --_±25-50 
km.  
3.  MAG, estimated Richter magnitude determined  in one of four ways, as indicated by a suffix:  (1) 1 
implies estimate from maximum  Modified Mercalli Intensity (INT) assuming the Gutenberg-Richter 
relation (Gutenberg and Richter,  1956, Bull. Seism. Soc. Am. 46,  105-145):  MAG = 1 + 2/3 (INT); (2) 
M implies magnitude determined by Seismological Laboratory  in Pasadena, (3) N implies magnitude 
estimated by University of Nevada (Reference  5, see below); and (4) X implies value arbitrarily assumed 
for event of unidentified  size; X = 2.3 for non-instrumental locations, and 3.0 for instrumental  locations.  
4.  INT, maximum Modified Mercalli Intensity.  Unless otherwise noted, intensity is from Reference I 
(see below) for earthquakes through 1949, and from Reference  8 (see below) thereafter.  Where sources 
disagree on maximum  intensity, range  is indicated as a comment and a maximum value has been 
interpreted.  For events of unidentified size (X suffix in MAG column), intensity II arbitrarily assumed 
for non-instrumental locations-and no intensity assigned for instrumental  locations.PRIVATE  FUEL STORAGE FACILITY 
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EARTHQUAKES:  MAGNITUDE  3.0 AND  GREATER,  1850-1996 
160KM  RADIUS  AROUND  400 24.50'N AND  112°47.50'W 
1850-July  1962 
5. Comments:  Compilation of the 1850-1962 catalog has involved the careful checking and correlation 
of numerous sources-and  extensive annotation.  For convenience, several abbreviations and numbered 
references have been used, as outlined below.  Earthquakes without comments generally are from 
Reference  I for 1850-1949, and from either Reference  6 (instrumental)  or Reference  8 (non
instrumental)  for 1950-1962.  
Abbreviations
LOC: 
ASSGN: 
INT: 
MAG: 
A'SHOCK: 
F'SHOCK: 
PAS: 
NEV: 
ID: 
UT: 
SALT LK:
location 
assigned 
intensity (Modified Mercalli) 
magnitude 
aftershock 
foreshock 
Pasadena,  Seismological Laboratory 
University of Nevada, Reno 
Idaho 
Utah 
Salt Lake
References and Footnotes 
(1)  Williams, J. S. and M.  L. Tapper (1953).  Earthquake history of Utah,  1850-1949, Bulletin of the 
Seismological  Society of America, 43,  191-218.  
(2)  U.S.  Geological  Survey (1976).  A study of earthquake losses in the Salt Lake City, Utah area, U.S.  
Geological  Survey Open-File Report 76-89, 357 p.  
(3)  Townley,  S. D. and M. W. Allen (1939).  Descriptive catalog of earthquakes of the Pacific Coast of 
the United States,  1769 to 1928,  Bulletin of the Seismological  Society of America, 29, (1),  Ch. 4,5,6.  
(4)  Coffman, J.  L. and C. A.  von Hake, editors (1973).  Earthquake History of the United States, Publ.  
41-1,  U.S.  Dept. Commerce,  208 p.  
(5)  Jones, A. E. (1975).  Recording of earthquakes at Reno, 1916-195 1, Bulletin of the Seismological 
Laboratory, University of Nevada, Reno,  199 p.PRIVATE  FUEL STORAGE  FACILITY  ER CHAPTER 2 
ENVIRONMENTAL  REPORT  REVISION 0 
TABLE 2.6-2 (Sheet 7 of 14) 
EARTHQUAKES:  MAGNITUDE  3.0 AND  GREATER, 1850-1996 
160KM  RADIUS  AROUND  400 24.50'N AND  112 047.50'W 
1850-July 1962 
(6)  NOAA earthquake data file, National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colorado.  
(7)  Pack, F. J. (1921).  The Elsinore earthquakes in central Utah, September 29 and October 1, 1921, 
Bulletin of the Seismological Society of America,  11,  155-165.  
(8)  U.S. Department of Commerce.  United States Earthquakes, annual publication, U.S. Government 
Printing Office, Washington, D.C.  
(9)  Gutenberg, B. and C. F. Richter (1954).  Seismicity of the Earth, 2nd ed., Princeton Univ. Press, 
Princeton, N.J.  
(10)  Berg, J. W. Jr. and R. C. Resler (1958).  Investigation of local earthquakes February  13,  1958,  near 
Wallsburg, Utah, Utah Acad. Sci., Arts, Lett. Proc. 35,  113-117.  
(11)  Hardy, C. T. and G. Gaeth (1959).  Field investigation of Utah earthquake, May 23,  1953,  Utah 
Acad.  Sci., Arts, Lett. Proc. 36,  137-140.  
(12)  Hardy, C. T. (1959).  Field investigation of Utah earthquake,  February 4,  1955, Utah Acad.  Sci.  
Arts, Lett. Proc. 36, 141-143.  
(13)  Berg, J. W. Jr. (1960).  Earthquakes near Nephi, Utah, on November 28,  1958, and December 1, 
1958, Utah Acad. Sci. Arts, Lett. Proc. 37, 77-79.  
(14)  Algermissen,  S. T. and K. L. Cook (1962).  The Ephraim, Utah, earthquake of April  15,  1961,  Utah 
Acad. Sci. Arts, Lett. Proc. 39,  106-110.  
(15)  Cook, K. L. and R. B.  Smith (1967).  Seismicity in Utah,  1850 through June 1965,  Bulletin of the 
Seismological Society of America, 57, 689-718.  
(16)  Carr, S.  L. (1972).  The Historical Guide to Utah Ghost Towns, Western Epics, Salt Lake City, 
Utah,  166 p.  
(17)  University of Utah (1952).  Gazeteer of Utah Localities and Altitudes, Division of Biology, 
University of Utah, Salt Lake City, 216 p.  
(18)  Stansbury, H. (1852).  An Expedition to the Valley of the Great Salt Lake of Utah, Lipincott, 
Grambo and Co., 487 pp (see pp.  149-150).PRIVATE  FUEL STORAGE FACILITY 
ENVIRONMENTAL REPORT
ER CHAPTER 2 
REVISION 0
TABLE 2.6-2 (Sheet 8 of 14) 
EARTHQUAKES:  MAGNITUDE  3.0 AND GREATER,  1850-1996 
160KM  RADIUS AROUND 400  24.50'N AND 112 047.50'W 
July 1962-September 1996
Year  Date  Origin Time Latitude
1962  905  1604  27.78  400  42.92' 
1962  909  1438  8.92  410  50.80' 
1963  707  1920  39.59  390  31.96' 
1963  709  1520  40.85  390  31.71 
1963  709  2025  25.80  400  1.70' 
1963  710  1832  49.76  400  1.20' 
1963  814  1230  2.44  410  37.30' 
1963  816  700  58.87  410  39.66' 
1963  1229  415  0.20  390  8.39' 
1964  220  2019  48.20  390  24.79' 
1964  906  1903  33.75  390  10.93' 
1964  1018  1833  20.80  410  43.55' 
1965  1029  1652  50.28  410  19.15' 
1966  317  1147  47.41  410  39.66' 
1966  1114  1430  49.88  410  44.70' 
1967  216  1921  35.19  410  16.40' 
1967  721  1527  57.49  410  15.85' 
1967  922  739  53.92  410  20.75' 
1967  924  500  28.58  400  42.46' 
1967  1207  1333  22.49  410  17.17' 
1968  116  858  41.53  390  18.00' 
1968  116  917  50.54  390  17.40' 
1968  116  920  10.26  390  18.78' 
1968  116  941  44.38  390  16.78' 
1968  116  942  52.13  390  15.93' 
1970  329  1240  40.34  410  39.74' 
1970  1025  748  21.94  390  10.28' 
1971  422  2301  2.81  390  24.63' 
1972  1001  1942  29.52  400  30.36' 
1972  1016  2149  31.19  400  25.27' 
1976  1105  115  7.06  410  49.35' 
1976  1105  248  55.59  410  48.59' 
1976  1105  554  0.92  410  48.94' 
1976  1126  2226  29.43  390  30.79' 
1977  209  42  16.13  390  17.55'
Longitude
1120  5.33' 
1110  46.17' 
1110  54.51' 
1110  54.29' 
1110  11.41' 
1110  14.95' 
1120  4.24' 
1120  9.82' 
1140  17.44 
1140  13.06' 
1110  27.81' 
1110  43.77' 
1130  23.26' 
1110  33.63' 
1120  43.85' 
1130  20.03' 
1130  17.91' 
1130  21.97' 
1120  5.90' 
1110  44.26' 
1120  3.72' 
1120  2.69' 
1120  2.69' 
1120  1.52' 
1120  2.28' 
1130  50.39' 
1110  24.72' 
1110  56.46' 
1110  20.91' 
1110  0.97' 
1120  41.65' 
1120  41.88' 
1120  41.77' 
1110  15.72' 
1110  6.69'
Depth 
7.0  * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0  * 
7.0  * 
7.0  * 
7.0  * 
7.0  * 
7.0  * 
7.0 * 
7.0 * 
7.0 * 
4.1 
7.0 * 
7.0 * 
7.0 * 
7.0  * 
7.0  * 
7.0 * 
7.0 * 
7.0  * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0 * 
7.0 *
MAG  NO  GAP  DMN  RMS
5.2 W 
3.1 
4.4  W 
3.1 
4.0 W 
3.7 W 
3.2 
3.0 
3.9 W 
3.2 W 
3.1 
4.1  W 
3.7 W 
4.6 W 
3.2 
4.0 W 
3.6 W 
3.1 
3.0 
3.7  W 
3.5 W 
3.4 W 
3.3  W 
3.2 W 
3.9 W 
4.7 W 
3.1  W 
3.1  W 
4.3 W 
3.4 W 
3.3  W 
4.0  W 
3.4 W 
3.1  W 
3.2 W
9  188 
8  214 
9  89 
5  229 
6  92 
7  93 
7  267 
6  236 
6  219 
7  141 
10  223 
7  207 
9  203 
8  199 
8  144 
10  199 
8  198 
8  204 
8  145 
15  127 
7  156 
13  102 
9  155 
13  131 
7  156 
10  203 
6  174 
8  96 
13  90 
9  129 
21  199 
15  199 
21  199 
15  248 
16  187
21  0.41 
120  0.44 
95  0.33 
95  0.11 
57  0.78 
60  0.39 
97  0.15 
103  0.49 
173  0.20 
148  0.44 
74  0.74 
7  0.36 
134  0.51 
23  0.46 
76  0.46 
128  0.60 
126  0.28 
136  0.59 
22  0.17 
51  0.53 
113  0.25 
112  0.45 
112  0.38 
111  0.44 
113  0.27 
169  0.57 
71  0.49 
100  0.34 
36  0.53 
66  0.53 
39  0.22 
40  0.19 
40  0.25 
41  0.40 
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EARTHQUAKES:  MAGNITUDE  3.0 AND  GREATER, 1850-1996 
160KM  RADIUS AROUND  400 24.50'N AND  112 047.50'W 
July 1962-September  1996
Year  Date  Origin Time
1978  309 
1978  729 
1979  224 
1979  325 
1980  404 
1980  406 
1980  517 
1980  524 
1980  815 
1981  220 
1981  331 
1981  514 
1983  829 
1983  1008 
1984  816 
1984  1015 
1985  611 
1986  113 
1986  221 
1986  324 
1986  324 
1986  325 
1986  605 
1986  919 
1986  1026 
1986  1029 
1986  1031 
1986  1231 
1987  225 
1987  311 
1987  323 
1987  323 
1987  401 
1987  401 
1987  917
630  51.88 
1404  3.36 
1243  41.17 
2141  55.74 
45  4.50 
1045  4.03 
903  38.64 
1003  36.47 
625  23.72 
913  1.19 
2040  45.51 
511  4.34 
1253  11.45 
1157  53.83 
1419  21.71 
2323  56.53 
721  45.12 
1232  4.63 
2320  12.51 
2233  41.23 
2240  23.41 
253  1.34 
805  41.73 
1041  28.20 
1431  56.67 
2213  14.48 
1158  28.16 
1121  56.48 
1230  33.50 
156  7.80 
406  59.94 
559  12.48 
1640  41.08 
2144  46.00 
831  26.85
Latitude
400  45.82' 
410  50.92' 
410  43.02' 
410  20.59' 
410  20.19' 
390  56.86' 
390  42.55' 
390  56.21 
410  39.74w 
400  19.33' 
410  41.42' 
390  28.86' 
410  4.99' 
400  44.88' 
390  23.50' 
410  48.27' 
390  9.93' 
410  42.91 
410  44.69' 
390  13.34 
390  14.04' 
390  13.53 
410  15.99' 
410  27.99' 
410  49.47w 
410  49.27' 
410  49.38' 
410  49.31 
410  49.10' 
400  7.40' 
400  6.81 
400  6.63' 
410  49.23' 
410  49.34' 
410  12.52'
Longitude
1120  5.27' 
1120  7.84' 
1110  8.90' 
1130  17.07' 
1130  17.17' 
1110  58.46' 
1120  1.59' 
1110  57.59' 
1110  41.10' 
1110  44.11' 
1110  2.60' 
1110  4.72' 
1110  25.60' 
1110  59.56' 
1110  56.16' 
1120  24.10' 
1110  28.21' 
1110  39.88' 
1120  49.11' 
1110  59.90' 
1120  0.37' 
1120  0.68' 
1110  41.03' 
1110  42.11 
1120  18.97' 
1120  19.09' 
1120  18.97' 
1120  18.98' 
1120  19.09' 
1140  20.11' 
1140  23.27' 
1140  19.09' 
1120  19.60' 
1120  19.67' 
1130  6.94'
Depth  MAG  NO  GAP  DMN
8.8 
4.2 
90.5 
7.0  * 
7.0  * 
4.4 
7.0 * 
7.0 * 
7.0  * 
0.7 
0.1 
0.7 
9.8 
5.5 
6.1 
4.1 
0.1 
7.5 
7.4 
0.1 
0.9 
1.5 
9.6 
7.5 
4.1 
4.7 
3.6 
4.7 
3.1 
5.4 
1.4 
3.7 
5.6 
4.4 
10.2
3.2 W 
3.1  W 
3.8 W 
3.2 W 
3.1  W 
3.5  W 
3.0 
4.4 W 
3.1  W 
3.9 W 
3.1  W 
3.5  W 
3.0 W 
4.3 W 
3.7 W 
3.4 W 
3.0 
3.3 W 
3.6 W 
3.3  W 
4.4 W 
3.9 W 
3.6 W 
3.4 W 
3.0 W 
3.6 W 
3.5  W 
3.3  W 
3.7 W 
3.4 W 
3.4 W 
3.0 W 
3.6 W 
3.3 W 
3.8 W
18  70 
27  63 
29  129 
24  218 
23  213 
28  70 
9  121 
17  113 
20  106 
32  110 
37  143 
27  133 
12  165 
30  66 
12  95 
25  81 
8  169 
20  64 
19  225 
16  105 
17  87 
17  90 
17  153 
27  70 
27  73 
19  75 
22  73 
18  73 
21  74 
25  207 
34  200 
22  199 
18  75 
18  74 
27  217
14 
18 
41 
65 
65 
17 
67 
61 
35 
20 
33 
59 
50 
16 
34 
15 
15 
13 
5 
23 
21 
22 
18 
16 
12 
12 
12 
12 
12 
92 
95 
90 
12 
12 
62
RMS 
0.26 
0.23 
0.30 
0.30 
0.30 
0.25 
0.29 
0.37 
0.35 
0.29 
0.29 
0.51 
0.24 
0.33 
0.33 
0.17 
0.42 
0.24 
0.23 
0.25 
0.27 
0.28 
0.25 
0.27 
0.26 
0.15 
0.15 
0.16 
0.18 
0.41 
0.36 
0.26 
0.17 
0.17 
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EARTHQUAKES:  MAGNITUDE  3.0 AND GREATER,  1850-1996 
160KM  RADIUS AROUND 400 24.50'N AND 112 047.50'W 
July 1962-September 1996
Year  Date  Origin Time  Latitude
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1988 
1988 
1988 
1988 
1988 
1988 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1990 
1990 
1990 
1990 
1990 
1990
925 
925 
925 
926 
926 
928 
1001 
1002 
1004 
1005 
1019 
1023 
1026 
1216 
130 
522 
710 
711 
921 
1106 
211 
327 
621 
627 
703 
705 
719 
820 
823 
124 
205 
223 
504 
901 
927
409 
427 
518 
28 
1447 
606 
916 
1435 
1738 
1031 
717 
1944 
416 
1743 
537 
1910 
2045 
1146 
1758 
1530 
2037 
1141 
2154 
1551 
2244 
2251 
24 
2123 
721 
903 
1023 
2240 
403 
1812 
1505
54.54 
58.36 
13.58 
2.11 
49.38 
52.25 
31.25 
48.79 
26.44 
3.09 
9.92 
50.45 
0.94 
7.50 
13.27 
47.95 
59.41 
55.99 
25.89 
58.83 
57.28 
54.03 
18.59 
49.68 
28.64 
56.35 
47.60 
15.61 
19.94 
30.97 
25.23 
12.71 
8.09 
29.38 
55.47
410  12.41 
410  12.81 
410  11.74' 
410  12.54' 
410  12.01' 
410  13.60' 
410  12.70' 
410  33.80' 
410  33.52' 
410  12.13' 
390  40.11' 
410  11.78' 
410  12.05' 
390  18.70' 
410  12.31 
390  53.38' 
410  13.49' 
390  11.51 
390  18.48' 
400  43.30' 
390  20.65' 
410  37.53 
410  42.46' 
410  47.67' 
410  42.39' 
410  42.40' 
410  42.86' 
410  42.81 
410  42.64' 
410  45.77' 
390  30.23' 
410  11.92' 
390  31.63 
390  17.95 
390  30.01
Longitude  Depth  MAG  NO  GAP  DMN  RMS
1130 
1130 
1130 
1130 
1130 
1130 
1130 
1120 
1120 
1130 
1110 
1130 
1130 
1110 
1130 
1140 
1110 
1110 
1110 
1110 
1110 
1120 
1120 
1120 
1120 
1120 
1120 
1120 
1120 
1120 
1110 
1130 
1110 
1110 
1110
8.14' 
7.91 
12.82' 
9.00' 
10.70' 
10.85' 
10.83' 
25.77' 
25.49' 
10.52' 
25.52' 
10.16' 
10.66' 
12.92' 
10.46' 
10.82' 
37.73' 
59.25' 
9.88' 
25.07' 
9.67' 
50.20' 
22.40' 
44.04' 
22.40' 
22.28' 
23.05' 
23.70' 
23.73' 
37.69' 
31.02' 
10.75' 
6.05' 
8.12' 
1.86'
10.8 
10.7 
6.2 
10.1 
10.0 
9.2 
7.8 
7.7 
11.9 
8.0 
1.0 
9.5 
9.4 
0.5 
9.1 
4.6 
7.0 
1.7 
9.1 
11.0 
7.3 
6.5 
7.8 
5.6 
7.4 
10.0 
9.4 
6.9 
8.0 
10.0 
10.2 
6.9 
1.3 
7.4 
15.1
4.1  W 
4.8  W 
4.3  W 
4.0  W 
3.1  W 
4.0 W 
3.6 W 
3.4 W 
3.3  W 
3.3  W 
3.6 W 
4.2  W 
4.7  W 
3.3  W 
3.1  W 
3.6 W 
3.6 W 
3.1W 
3.1 
3.3  W 
3.2 
3.0 W 
4.1  W 
3.0 W 
4.8 W 
4.6  W 
3.2  W 
3.0 W 
3.2  W 
3.6 W 
3.1  W 
3.0 W 
3.0 
3.3 
3.2
20 
23 
24 
31 
21 
23 
25 
25 
20 
26 
19 
22 
23 
26 
22 
30 
8 
17 
20 
23 
17 
15 
23 
17 
21 
18 
14 
25 
22 
14 
11 
20 
13 
10 
11
197 
219 
239 
221 
88 
93 
86 
124 
125 
86 
72 
120 
123 
78 
125 
187 
154 
63 
80 
131 
83 
223 
96 
129 
96 
96 
99 
79 
82 
105 
85 
223 
96 
81 
105
64 
64 
68 
6 
14 
8 
9 
16 
15 
9 
40 
8 
9 
28 
4 
70 
51 
26 
32 
14 
33 
44 
17 
4 
17 
3 
4 
5 
5 
12 
21 
66 
40 
35 
40
0.32 
0.25 
0.26 
0.27 
0.18 
0.23 
0.21 
0.18 
0.21 
0.20 
0.18 
0.17 
0.22 
0.44 
0.17 
0.31 
0.23 
0.26 
0.18 
0.31 
0.32 
0.14 
0.15 
0.18 
0.13 
0.17 
0.13 
0.11 
0.15 
0.15 
0.15 
0.19 
0.26 
0.22 
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EARTHQUAKES:  MAGNITUDE  3.0 AND GREATER,  1850-1996 
160KM RADIUS AROUND 400 24.50'N AND  112 047.50'W 
July 1962-September 1996
Year  Date  Origin Time  Latitude
1990  1121 
1991  206 
1991  315 
1991  821 
1991  1123 
1992  316 
1992  603 
1992  609 
1992  626 
1992  628 
1992  705 
1992  711 
1992  1104 
1992  1104 
1992  1109 
1992  1110 
1992  1205 
1993  117 
1993  927 
1994  128 
1994  216 
1994  402 
1994  505 
1994  506 
1994  506 
1994  601 
1994  909 
1994  909 
1994  910 
1994  910 
1994  1108 
1994  1110 
1994  1123 
1994  1203 
1995  105
1216  54.67 
1346  46.66 
2033  14.72 
1347  6.25 
1625  6.45 
1442  49.64 
508  30.95 
2330  18.57 
1107  50.17 
715  13.77 
1222  22.76 
1323  7.62 
1822  10.10 
1825  3.53 
1811  25.56 
736  6.89 
701  25.50 
1926  40.33 
1121  0.87 
2247  39.37 
57  7.24 
545  25.85 
1804  35.04 
137  54.19 
2242  45.91 
48  17.73 
2006  42.14 
2013  29.83 
633  42.42 
923  33.30 
157  56.76 
540  6.65 
1630  49.24 
2039  35.28 
2123  28.93
390  29.60' 
390  29.99' 
390  21.05' 
390  21.83' 
390  17.56' 
400  28.21 
390  19.04' 
390  18.12' 
390  18.64 
390  19.07' 
390  18.81 
390  18.52' 
410  30.59' 
410  32.42' 
390  16.17' 
390  20.36' 
390  20.13' 
390  41.36' 
390  19.95' 
390  19.70' 
390  42.13 
390  41.62' 
410  40.91 
410  47.19' 
400  4.02' 
390  42.05' 
390  27.67' 
390  27.73' 
390  27.92' 
390  28.05' 
390  19.81 
390  19.87' 
390  27.47' 
390  42.12' 
390  42.15'
Longitude
1110  4.27' 
1110  4.61 
1110  10.34' 
1110  52.66' 
1110  8.97' 
1120  2.69' 
1110  9.80' 
1110  9.56' 
1110  9.52' 
1110  9.64' 
1110  9.60' 
1110  8.94' 
1130  23.27' 
1130  22.16' 
1110  48.20' 
1110  9.73' 
1110  9.57' 
1110  14.39' 
1110  9.55 
1110  8.75' 
1110  15.19' 
1110  15.18' 
1110  42.72' 
1120  22.10' 
1110  23.91' 
1110  14.77' 
1110  30.70' 
1110  30.60' 
1110  31.04' 
1110  30.65' 
1110  10.70' 
1110  10.33' 
1110  31.46' 
1110  15.73' 
1110  15.09'
Depth  MAG  NO  GAP  DMN  RMS
3.5 
4.3 
8.5 
3.7 
8.8 
10.5 
0.6 
6.1 
4.4 
9.2 
5.6 
9.3 
7.1 
7.6 
8.9 
6.3 
3.3 
4.5 
1.1 
9.2 
4.9 
7.0 
16.4 
0.3 
2.8 
0.8 
9.9 
7.7 
7.7 
6.6 
9.2 
5.1 
1.8 
8.7 
4.1
3.0 W 
3.1  W 
3.0 W 
3.0 W 
3.1 
4.2 W 
3.3  W 
3.4 
3.0 
3.0 
3.7  W 
3.0 W 
4.8  W 
3.8 W 
3.0 
3.0 
3.0 
3.0 
3.3 
3.1 
3.1 
3.0 
3.2 
3.6 
3.2 
3.3 
3.3 
3.3 
3.9 
3.6 
3.0 
3.1 
3.5 
3.1 
3.0
16 
11 
15 
18 
12 
35 
24 
16 
21 
12 
17 
19 
30 
18 
26 
18 
15 
18 
22 
8 
9 
11 
18 
32 
28 
7 
14 
12 
16 
15 
12 
19 
22 
14 
12
101 
100 
85 
55 
84 
79 
85 
84 
84 
88 
84 
85 
208 
254 
51 
86 
84 
71 
86 
99 
74 
74 
59 
74 
103 
109 
79 
84 
58 
79 
155 
84 
58 
73 
74
42 
42 
32 
25 
34 
6 
44 
33 
33 
33 
33 
34 
59 
56 
17 
7 
6 
39 
33 
34 
40 
40 
14 
11 
37 
39 
16 
16 
16 
17 
31 
32 
15 
40 
39
0.17 
0.27 
0.22 
0.23 
0.18 
0.29 
0.55 
0.29 
0.40 
0.27 
0.37 
0.33 
0.27 
0.19 
0.34 
0.24 
0.27 
0.31 
0.37 
0.12 
0.14 
0.12 
0.11 
0.31 
0.21 
0.49 
0.19 
0.23 
0.18 
0.17 
0.11 
0.25 
0.37 
0.16 
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TABLE 2.6-2 (Sheet 12 of 14) 
EARTHQUAKES:  MAGNITUDE  3.0 AND GREATER,  1850-1996 
160KM  RADIUS AROUND  400 24.50'N AND 112 047.50'W 
July 1962-September  1996
Year  Date  Origin Time
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1996 
1996 
1996 
1996
204 
303 
315 
428 
430 
525 
706 
727 
803 
804 
930 
1008 
1009 
1011 
1102 
1105 
1108 
1206 
1206 
1215 
1231 
202 
318 
429 
602
1048 
1458 
2307 
1139 
1623 
512 
22 
1704 
802 
204 
925 
625 
2151 
1336 
1409 
1020 
732 
425 
741 
1243 
1823 
211 
724 
252 
809
57.87 
37.21 
0.24 
1.72 
12.54 
58.12 
23.54 
36.22 
47.10 
54.50 
58.54 
2.97 
15.51 
0.50 
57.68 
12.01 
52.75 
28.24 
6.41 
22.11 
13.66 
14.62 
15.43 
19.24 
10.01
Latitude 
410  29.13 
390  19.36' 
390  42.06' 
390  41.78' 
410  43.42' 
390  41.20' 
390  54.74' 
410  38.44' 
390  41.27' 
390  41.31
410 
400 
390 
390 
410
38.75' 
55.15' 
36.87' 
37.68' 
41.92'
410  13.46 
390  31.16' 
400  44.23' 
390  41.70' 
390  42.36' 
390  41.88' 
390  28.00' 
390  41.31 
390  42.11' 
390  37.54'
Longitude  Depth  MAG  NO  GAP  DMN  RMS
1120 
1110 
1110 
1110 
1120 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1130 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110 
1110
8.86' 
10.10' 
15.20' 
14.89' 
17.90' 
14.37' 
38.48' 
58.88' 
14.27' 
14.49' 
1.32' 
39.69' 
6.04' 
6.10' 
41.01 
12.12' 
7.57' 
32.40' 
14.45' 
12.75' 
14.47' 
13.81 
14.61 
14.50' 
14.46'
1996  705  300  29.98  410  42.53'  1120  22.68'
13.0 
7.5 
1.4 
1.2 
1.7 
1.1 
7.8 
3.9 
0.2 
0.2 
1.2 
5.8 
7.4 
1.3 
11.2 
5.1 
2.9 
10.9 
1.2 
0.2 
1.3 
1.5 
1.6 
0.3 
5.6
3.3 
3.6 
3.1 
3.0 
3.2 
3.3 
3.5 
3.7 
3.0 
3.1 
3.2 
3.4 
3.3 
3.0 
3.2 
3.1 
3.4 
3.5 
3.0 
3.0 
3.0 
3.5 
3.0 
3.3 
3.5
14 
9 
14 
21 
34 
9 
12 
14 
15 
13 
25 
22 
20 
20 
18 
22 
22 
36 
13 
17 
23 
27 
15 
25 
24
64 
87 
79 
71 
69 
133 
142 
75 
70 
70 
215 
114 
90 
89 
62 
225 
92 
89 
75 
80 
71 
80 
76 
70 
73
14 
32 
40 
39 
13 
39 
13 
4 
2 
3 
34 
19 
13 
12 
14 
69 
20 
12 
3 
2 
3 
25 
3 
3 
8
0.11 
0.15 
0.19 
0.22 
0.23 
0.05 
0.27 
0.09 
0.18 
0.37 
0.23 
0.22 
0.14 
0.28 
0.25 
0.30 
0.20 
0.22 
0.36 
0.38 
0.34 
0.30 
0.28 
0.25 
0.18
1.4  3.8  35  78  6  0.26
Number of earthquakes =  166 
* indicates poor depth control 
W indicates Wood-Anderson  data used for magnitude calculationPRIVATE  FUEL STORAGE FACILITY  ER CHAPTER 2 
ENVIRONMENTAL REPORT  REVISION 0 
TABLE 2.6-2  (Sheet 13 of 14) 
EARTHQUAKES:  MAGNITUDE  3.0 AND  GREATER,  1850-1996 
160KM RADIUS  AROUND  400 24.50'N AND  112°47.50'W 
July 1962-September 1996 
DATA EXPLANATION FOR POST-JULY  1962 EARTHQUAKE  LISTING 
The following data are listed for each event: 
1.  Year, Date and Origin Time in Universal Coordinated Time (UTC).  Subtract seven hours to convert 
to Mountain Standard Time (MST).  
2.  Earthquake location coordinates  in degrees and minutes of north latitude (LAT-N)  and west 
longitude (LONG-W),  and Depth in kilometers.  "*" indicates poor depth resolution:  no recording 
stations within  10km or twice the depth.  
3.  MAG, computed local magnitude for each earthquake.  "W" indicates Wood-Anderson records were 
used.  
4.  NO, number of P and S readings used  in solution.  
5.  GAP, largest azimuthal separation in degrees between  recording stations used in the solution.  
6.  DMN, epicentral distance in kilometers to the closest station.  
7.  RMS, root-mean-square  error in seconds of the travel-time residuals: 
RI\IS = [Ei(WiRi)
2) /  _i(Wi)
2]1/2 
where: 
Ri  is the observed minus the computed arrival time for the ith P or S reading, 
Wi  is the relative weight given to the ith P or S arrival time 
(0.0 for no weight through 1.0 for full weight).PRIVATE  FUEL STORAGE FACILITY  ER CHAPTER 2 
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TABLE 2.6-2  (Sheet 14 of 14) 
EARTHQUAKES:  MAGNITUDE  3.0 AND  GREATER,  1850--1996 
160KM  RADIUS  AROUND  400  24.50'N AND  112 047.50'W 
July 1962-September 1996 
The Utah region includes the state of Utah and extends approximately  15 miles from the state line in the 
east, south and west directions, and 30 miles to the north of the state  line (36de 45min - 42de 30min 
North latitude  and  108de 45min - 114de  15min West longitude).  
The University of Utah's instrumental  earthquake  catalog begins in July, 1962.  The July 1, 1962 to 
September 30,  1974 catalog is based on instrumental  earthquake locations from a skeletal  regional 
seismic network (< 26 stations statewide).  Beginning in October, 1974, data is available from a dense 
network of high-gain telemetered stations with significantly  better locations and magnitude 
determinations than those for the previous period.  The network expanded from 26 stations in late 1974, 
though southern and central Utah (1975-1977),  into southeastern Idaho and western Wyoming (1976
1977), and in the Wasatch Front (1975-1979),  until reaching a stable network of 50-60 stations in the late 
1970's.  From  1974 though 1980, earthquake  data was recorded primarily on  16mm analog film recorders 
(Develocorders).  Beginning in January,  1981,  earthquake data was recorded digitally on a DEC PDP 
11/34 computer system.  Digital recording was switched from the PDP 11/34 computer to a Concurrent 
7200 computer in September  1992.  Digital seismograms are available for all located earthquakes 
occurring since January 1, 1981.PRIVATE  FUEL STORAGE FACILITY 
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TABLE 2.7-1 
MINORITY AND LOW INCOME STATISTICS
Source:  Census,  1993
LOCATION  PERCENT MINORITY  PERCENT  BELOW 
LOW INCOME LEVEL 
State of Utah  6.2  11.4 
Tooele County  8.5  11.5 
5-Mile Study Area  83.3  61.1PRIVATE  FUEL STORAGE FACILITY 
ENVIRONMENTAL  REPORT
ER CHAPTER 2 
REVISION 0
TABLE 2.7-2 
COMPARISON  OF COUNTY AND 5-MILE SITE AREA WITH 
STATE MINORITY AND LOW INCOME  PERCENTAGES
Source:  Census, 1993
LOCATION  ENVIRONMETAL  MINORITY  BELOW LOW 
JUSTICE CONCERN  INCOME LEVEL 
THRESHOLD 
Tooele County  > 20  2.3  0.1 
5-Mile Study Area  > 20  77.1  49.7PRIVATE  FUEL STORAGE  FACILITY 
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TABLE 2.7-3 
POTENTIAL EFFECTS OF SITE PREPARATION, 
CONSTRUCTION,  AND  OPERATION
ER Section  Impact  Effect 
4.1.1/4.2.1  Use of 820 acres of the  Will  not displace any existing 
Land Use  Reservation.  people, structures, or land 
uses.  
4.1.2/4.2.2  Loss of vegetation  &  Negligible compared to large 
Ecology  wildlife habitats due to site  amount in surrounding  areas.  
use.  
4.1.3/4.2.3  Gaseous & dust pollution  Minor due to short duration & 
Air Quality  during construction  control measures.  
4.1.4/4.2.4  Construction & operational  Minimal.  
Water  water use.  
4.1.5/4.2.5  None  N/A 
Minerals 
4.1.6/4.2.6  Creation of jobs, material  Benefit reservation,  county & 
Socioeconomic  expenditures & tax  state economy.  
revenues.  
4.1.7/4.2.7  Increased due to new jobs  No significant increase.  
Noise/Traffic  & construction activities.  
4.1.8/4.2.8  Add new visual features.  No significant impact.  
Regional  Features 
4.2.9  Insignificant increase in  Negligible.  
Radiation  radiation  doses.  III-NOR THI
tA*1 TEST
:*:.:Mtsd  FIoL
is1￿  StAi
I 
L
..
￿  --  --  -- .
0  --  --- =-
-,  . - ￿￿1￿---
.- Ii  V  ￿  I  L  - I
vv
￿&  ￿5U￿
,-:~?~k~~ SlT  t~1~  BASE-ý
,lc  County
State of Utah 
County Boundaries
...  ..
...... 
....
L.  .:.  ... ￿KK￿
1."''::'"£•x::•.•  " R....::4'. =.  7:  . ..,'.  .. '.  .... a:'':.::.:'.:.:'::;;  :::::-.'B •  :.  :..........:l.:....  ... l
I  SII￿t 
r￿r..
1￿A1￿ALLEL
k
...-........
0
4'  4.  - - -
)0I-
￿Z7
'N.  (￿￿￿'-
.1"
.1---_14  -.  
U  . .￿  ..:. .
1.-.-.-.-.---.---.-.-.-.-.-i  -.....￿-.II....-.-...-.-..S.........  I.
4--
. .-- "  ".'...  . ;."  ::...
(
*￿q.
12
.::::.:::  :::  :.  ..... v  . .....  ...-
A 6  1
.......  o  ...  ....
-'-*--.4-.￿
.. 
.:.:.  ..-  ....
.m..  ..-  - j;'~--
￿I4￿
.4
iv
I
1￿ 
￿ 
-4
PROVING 
i!te
10  0  10  20  30  40 Miles 
1-3  0--  1  3  4I5  Kloet  I 
13  0  10  20  30  40  50  Kilometers
IX.
Scale  1:500 000 
1 inch  equals  approximately  8 miles 
Contour interval  500  feet 
National  Geodetic  Vertical  Datum  of  1929
ANSTEC 
APERTUR 
CARD 
Also AVON"  9 
Aweftm:SrW
S707bo0  9-01
..........
I!  Figure 2.1-1  ( REGIONAL  LOCATION  MAP 
PRIVATE  FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
Revision 0
I.-,..I 
--
4-.-
Too
/  I, 
"-I  ￿ty
- >1 
- 4
. A  ....
t  ￿  __________________  __________________
I
F  ,  -- 1
'. .: ::'  : -.  .:..........  "•.'  :'.L 
.. ':"  :.'  ..:......:...:-  :  .. '  : .'  .:: . "
I i-ý a
iý  1-  ,  1  - - - :  -.  =,  -.  ýý,  - - -ý  1  ý - ý  :  :ý!-. r,4" 0  i  4  4  ,  ý'-  1  ý  i  ,  ýý ý  "  ýt  iI ":iU- 17:17£• ..............  --- [i
,ir  - . i,  i  I  •  i i I  LL  •'.  II At
I  •  I ;F.I-7-P.výW'lI-VW.F..
rr
RF
i
U. 3  -. '
1. iL
V--  - .
4;,';'  '4  ;  '  ý ;  -'.4 *rý'  *"i'.'ai'-*ý-'-"; -.•...\"  _.  .. ,.......-.
I
!ýt I 
I
-T::ý 77777777=77rl•,  I".',,•  ,
,I- ,a
I  Revision 0
/4
(  ~combo 
-,  ~LK~/zz~)Po'.  4tSea  Gull 
_______-Point 
I  s~it.  \  v<o 
0'1 
1~-,\  x  ...  
-Sm
Vis 
7" j  2', 
OAD.
1--.  1
77T I  - -
•  %*,  .-. ,, *•*•.,  ,,•. ".+•..'.""  • : •,  •  .',  •*.,.•,•  •  .,.  i,.,*.  ,.•.•,, *t".*.•,  ",•...+  ,?•:,;,•t.  ;*,•,•,.•.L.?..?  •,,'.'.  •, ,.,,  ,,•-,,  I .'.'.',  •  ,:,. "•  ,: ?*  ,.,1279000  E 
S  i..4455
÷  ::  - ii  t 
01 
00 
++
z 
￿n 
￿2 
4  -￿  +
z 
0 
I-
+_j 
j'
-I-  4
-±  + 
+  +
4-  4- +
-N 
'--4-
\  11800a1  E  1280500  E  1281000E 
RETENTION  BASIN 
S~  +'-"-+
654
4-  4-  ~  Z4  4"-  ),4,S'. 4 
IFH-  1fIPLI11 
... fl  j"  i  .hl  w  ••:,4 
I.t  dt
I]
+,.
1281500  1  1282000" 1 
:!r,•  I.  ?"• 
• ,.  " +<-,'..  "  s\
liii  ' 
11111  - 4
[l -￿-4
PPRIVATE  FUEL 
STORAGE.FACI LJY,-U-"" 
"4d  '14.  4:;
tI￿ 
+  UUUY  4-  +  ± 
- t 
CANISTER  TRANSFER  BLDG  4￿  1.  
-4'
,￿  D\  '-'
4
,44-"  4  - +  4  4  4
-.  'J  PMF  Di£SO  BERM  N  -
a-
z 
0o 
0
0
45￿ 
4-  4  ￿N  4-I\ 
A 
"-4￿￿'S'  I  *.￿4\  ￿:  '4-
1  -
1279000  E
1279500  E 
OWNER
4-.'-
1283070  Fl
4
I"--  t  . 4 
"  4>i  1.+'
k
4-
4 "-A
.+
t￿I.
'  !
,"/"  \  -•  "\*  +--"  '  4  '  .. ,  •...  .~  ~  ... '  ... /
4..
40i  4 . 4-.  +  l4y"'--,,/<  ",  4+
4 4-
1  E 
1280000  E
4-' 
,44,
4-  4  - i.  
1280500  E 
.0 
V-.)
4-
+ ~.;  .-.-- +  +  . +  |4  • 
'RI  .EAILROAD  (ALTERNATIVE)'--  )+ 
-4.  4 - 7', 
+-  +  +  ~  I  - '8j.  + 
+"  - +  +>  ,<4 , 4-   :I"  '  •} 4 
"  - '  ,  Y  .d•  •."i  ;..P44 
-.- '-  ,  v  + r\  a-I~f.  .. !  ! 
•  "~44)r-  r9";  U.'+( 
".,  ...  4-f  i  i  w  ,•'
±  'i-±-￿'i￿j  + 
It 
+  '.I.￿1Ni 1
4-
Il 
￿a-39 
4-, 
4-  .4
CONTROLLED  VI  " 
AREA 
-\ - - --+  --- -- - - -- --- -- -- --- --
1281600  E 1281ko0  E  +
4J
+  "
-￿  I;' 
I--' 
4 
4
+
-p 
'7--
Ila
I
4  I 
N  I 
4  I 
z  I 
"4-  I 
.4-  I 
4'-  I 
z  I 
+"  '.  0  ! 
"  4-  I 
12835006E  ) 
j  I 
....  . 4 I  %0 
•I  +[ 
4'.  4- - II.  . I 
/+  4-  ----4 
*  0 
S4  /  o< 
-
4
. 12 
v  .. <.  I-,  -' 
+
FEET
- 50o'-o" HORIZONTAL
OPERATIONS  AND 
MAINTENANCE  BLDG
ADMINISTRATION
LDING  ! BUI  8  4  u  IO
''K  t 
4-4￿  + 
5  1'
;r  4jt 4￿ 
U
+ K.  -'  I-' 
-9
PFSF  ACCESS  ROAD 
R.O.W.  LIMITS
1284500  E  1285000  E  4490  1285M  E 
PFSF  ACCESS  ROAD  (30  FT  ASPHALT  PAVEMENT).  
_  I  ."  ... '  . l  -
-￿  III
ACCESSIROAD 
:EMBANKMENT
1286000  E 
±
In 
C-)
￿I  -'---.  4-  ____________________________________________________
'.+
1282600o  ,E'2820oo  6  1283600
'/ 
/1 
/4-34/.  
4'  4
-I
+1I 
-I
4  1283ý00 E
,'
!I9
PMF  BERM 
AL I GNMENT 
1284000  E  1284  0
PFSF  ACCESS  ROAD  - - -
R.O.W.  LIMITS
IF
P
0
Figure  2.1-2 
SITE  &  ACCESS  ROAD 
LOCATION  PLAN  - SHEET  I  OF  2 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
17O  (19
40 
-0 
40 
c-C
-,,  K.+  -
'evIsIUI  4u
T4
HH:H
Simo0;
AN4STEC 
A4ortur  CU~
0 500 1000
EV
5k
1  .01."  4,,--
. SECURITY  & 
HEALTH  PiYSICSV, 
BUILDIN  '.,  [ .L_,,-  :"N  -
I
"11
11
'%+.
I
I  :-  A
"El'•"1287000  E
±
1287000  E
1287500  E
±
1287500  E
1288000  E
±
±
1288000  E
ANSTE$ 
cA  PER7  E
ApaUre  rd
PFSF  ACCESS  ROAD 
(30  FT  ASPHALT  PAVEMENT)
1289000  E 12895
4
500  E  1290000  E 
S*•  . 2  *  . . /+ 
SI-  l  I
PFSF  ACCESS  ROAD 
R.O.W.  LIMITS
1290500  E 
)(
1291000  E 1291500  E 1292000  E 1293000  E 
(  ]
4
z
9
'--I
±
1288500  E
4-I 
1289000  E
±
1289500  E
I-
1290000  E 1290500  E
--  - - - - - - - - -- - -- - - -- - -- - - -- - -- - - -- - -- - - -- - -
1291000  E
195  . (  +E1220  E 
1291500  6  129200o E 1293000  E
PFSF  ACCESS  ROAD 
R.O.W.  LIMITS
0  500  1000 
*FEET
1" - 500*-0*  HORIZONTAL
Figure  2.1-2
SITE  &  ACCESS  ROAD 
LOCATION  PLAN  - SHEET  2  OF  2
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
E 1286500  E
± -+
. ;  4.
1286500
C) 
C
z 
C,,
4
•  /
aw  ý03N  Io  ~  I 
I/"  1  Skull Valley Indian  Reservation 
/  Private  Property 
[//IZI1  BLM  Land  N 
Boundaries  I
0  1  2 
Approximate  Scale  in  Miles
FIGURE 2.2-1 
LAND  OWNERSHIP
PRIVATE  FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
Source:  Bureau  of Land  Management  1:100,00  Scale 
Topographic  Map  of Rush Valley,  1979,  BLM  1988.  
Revision0  N  6
0 
0/  0144  <0  2,4  w• 
00  2  ,0  472 
0  0  0  uwa  0  72  1,6 
462 
030  s 
0  0  50 Miles  150 
0  50 Mil-  y  0 
0  1761 
Total:  276,613 
Figure 2.2-2 
POPULATION  DISTRIBUTION  FOR  1990 
WITHIN  50  MILES (80 KM)  OF PFSF 
PRIVATE FUEL STORAGE  FACILITY 
Source:  1990  Census,  adapted by  SWEC.  ENVIRON MENTAL REPORT0  N  10
0  22mi,6gs165  2 
0  0  0  0  11g0  ,75 
E30reil@  1604 
0  0  0 0  0 
"50 Miles'-•79 
1761 
Total:  442,581 
Figure 2.2-3 
POPULATION  DISTRIBUTION  FOR 2020 
WITHIN  50  MILES (80  KM)  OF  PFSF 
PRIVATE FUEL STORAGE  FACILITY 
Source:  1990 Census,  adapted by  SWEC.  ENVIRONMENTAL  REPORTN
S
Total  Population:  36
Source:  1990  Census, adapted  by SWEC.
Figure 2.2-4 
POPULATION  DISTRIBUTION 
WITHIN  5 MILES  OF PFSF 
PRIVATE  FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
w E
j
rlýRx 
M 
IProject Site 
Land Cover Types 
SJuniper 
SSagebrush 
Sagebrush/Perennial  Grass 
a  Grassland 
SH•  Barren 
_  xx  xx  Mountain Riparian 
Lowland Riparain 
Agriculture 
x  Urban 
I  xSalt Desert Scrub 
Greasewood 
N 
S 
FIGURE  2.3-1 
5  0  510  Klomeers  -MILE  BUFFER  LAND  COVER  TYPES 
--  --  PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
A
SOURCE:  UDWR,  1997Section 6 of T5S, R8W
I7 
-7  Q'
35
Veqetative  Micro-Communities 
1.  >90%  Grass 
2.  70%  Grass/30% Bare 
3.  >90%  Tall  Shrub 
4.  >90%  Low  Shrub 
5.  50%  Tall  Shrub/50%  Low  Shrub 
6.  10%  Tall  Shrub/90%  Low  Shrub
I  Figure not to scale 
Source:  USGS  Topo  raphic  Map 
Hickman  Knolls,  1993,  with  modifications
7.  50%  Tall  Herb/10% Shrub/40%  Bare 
8.  Alkali 
9.  50%  Low  Shrub/50%  Grass 
10.40%  Tall  Shrub/40%  Low Shrub/20%  Grass 
11.33%  Grass/33%  Tall  Shrub/33%  Low  Shrub
Figure  2.3-2 
Skull  Valley,  Utah 
Vegetative  Communities 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
Revision 0(
N
w E
S
40  Kilometer, FIGURE  2.3-3 
MULE  DEER  WINTER  USE  AREAS 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
SOURCE:  UDWR, 1997
20 0 20
Winter Use Areas 
Major  Roads 
Project Site 
5-Mile Buffer 
0.5-Mile  Road Buffer
]Use Areas 
Major Roads 
Project Site 
5-Mile Buffer 
0.5-Mile  Road Buffer
N
w B,
S
40  Kilometers
I
FIGURE  2.3-4 
CHUKAR  YEARLONG  SUBSTANTIAL 
VALUE  USE  AREAS 
PRIVATE  FUEL STORAGE FACILITY 
ENVIRONMENTAL  REPORT
SOURCE:  UDWR, 1997
( Q
20 0 20Use Areas 
Major Roads 
Project Site 
S5-Mile Buffer 
S0.5-Mile  Road Buffer
N
w E,
S
40  Kilometers
FIGURE  2.3-5 
SAGE  GROUSE YEARLONG  USE  AREAS 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
SOURCE:  UDWR, 1997
( (
20 0 20(i
Use Areas 
Major Roads 
Project Site 
5-Mile  Buffer 
0.5-Mile  Road Buffer 
N
W E
S
40  Kilometers
.1
FIGURE  2.3-6 
RING-NECKED  PHEASANT 
YEARLONG  USE  AREAS 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
SOURCE:  UDWR, 1997
( Q
20 0 20(
Nest Locations 
Major Roads 
Project Site.  
5-Mile  Buffer 
0.5-Mile  Road Buffer
NT
w E,
S
40  Kilometers
FIGURE  2.3-7 
RAPTOR  NEST  LOCATIONS 
PRIVATE  FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
SOURCE:  UDWR, 1997
( (
I  .
.iA.
WIN-~ci  m
20 0 20
Iw  !n-  wE  M  E
BProject Site 
Tooele 100K  Land Cover Types 
=  Water 
g  Sagebrush 
Sagebrush/Perennial  Grass 
Grassland 
Barren 
Lowland Riparian 
Agriculture 
Urban 
Salt Desert Scrub 
Greasewood 
Wetland 
N 
UI  S 
FIGURE  2.3-8 
0.5-MILE  BUFFER, TOOELE 1:100K QUAD 
TRANSPORTATION  CORRIDOR 
10  0  10  20  Kilometers  LAND COVER TYPES 
PRIVATE  FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
SOURCE:  UDWR,  1997 
Revision 0
Revision 0 SOURCE:  UDWR,  1997(
il
(
=  Project Site 
Rush Valley 100K Land Cover Types 
SJSagebrush 
SSagebrush/Perennial  Grass 
Grassland 
SBarren 
Lowland  Riparian 
Agriculture 
Urban 
Greasewood
N
w B,
S
16  Kilometers
FIGURE  2.3-9 
0.5-MILE  BUFFER,  RUSH VALLEY  1:100K QUAD 
TRANSPORTATION  CORRIDOR 
LAND  COVER TYPES 
PRIVATE FUEL STORAGE FACILITY 
ENVIRONMENTAL  REPORT
SOURCE:  UDWR,  1997 
Revision 0
(
8 0 8
Revision 0 SOURCE:  UDWR,  1997(
Use Areas 
Major Roads 
Project Site 
5-Mile  Buffer 
0.5-Mile Road Buffer
N
w E_
S
20 40
Kilometers
FIGURE  2.3-10 
MINK USE AREA 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
SOURCE:  UDWR,  1997 
Revision 0
(
20 0
Revision  0 SOURCE:  UDWR,  1997
I  I  - I  --  iiiiii(
Use Areas 
Major Roads 
Project Site 
5-Mile  Buffer 
0.5-Mile Road  Buffer
N
E.
S
20  40
Kilometers
FIGURE  2.3-11 
HUNGARIAN  PARTRIDGE 
YEARLONG  SUBSTANTIAL  VALUE 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
& 
SOURCE:  UDWR,  1997 
Revision 0
( (
II
20 0
Revision  0 SOURCE:  UDWR,  1997(
Project Site 
Use Area 
Streams 
Major Roads 
5-Mile Buffer 
0.5-Mile Road Buffer
N
W E
S
40  Kilometers
FIGURE  2.3-12 
SPECKLED  DACE USE AREA 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
A 
SOURCE:  UDWR,  1997 
Revision  0
( (
A/ 
A/l~ 
IM."
20 0 20
Iwo  WOMM11 20
Revision 0 SOURCE:  UDWR,  19974.0  7.0 12.0  18.0
WIND  SPEED  CLASS  BOUNDARIES
Notes:  (MILES/HOUR) 
Diagram  of the frequency of 
occurrence  for each  wind  direction.  
Wind direction  is the direction 
from  which  the wind  is blowing.  
Example  - wind  is  blowing from 
the  north  5.3 percent of the  time.
Salt Lake
Figure 2.4-1 
City Windrose; 1988-1992 
Winter
PRIVATE  FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
N
E
S
24.0N
E
S
4.0  7.0 12.0  18.0 24.0
WIND  SPEED  CLASS  BOUNDARIES 
(MILES/HOUR)
Notes: 
Diagram  of the  frequency of 
occurrence  for each  wind  direction.  
Wind direction  is the direction 
from which  the  wind  is blowing.  
Example  - wind  is blowing  from 
the north  9.1  percent of the  time.
.1.
Figure 2.4-2 
Salt Lake City Windrose;  1988-1992 
Spring 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
w4.0  7.0 12.0  18.0
WIND  SPEED  CLASS  BOUNDARIES 
(MILES/HOUR) 
Notes: 
Diagram  of the frequency  of 
occurrence  for  each  wind  direction.  
Wind  direction  is the direction 
from  which  the wind  is  blowing.  
Example  - wind  is blowing  from 
the north  5.7 percent of the  time.
Figure 2.4-3 
Salt Lake City Windrose; 1988-1992 
Summer 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
N
w E
S
24.04.0  7.0 12.0  18.0
WIND  SPEED  CLASS  BOUNDARIES 
(MILES/HOUR) 
Notes: 
Diagram  of the frequency  of 
occurrence  for  each  wind  direction.  
Wind direction  is the direction 
from  which  the wind  is blowing.  
Example  - wind is  blowing  from 
the north  8.9 percent of the  time.
Figure 2.4-4 
Salt Lake City Windrose;  1988-1992 
Autumn 
PRIVATE FUEL STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
N
w. E
S
24.04.0  7.0 12.0  19.0
WIND  SPEED  CLASS  BOUNDARIES 
(MILES/HOUR)
Notes: 
Diagram  of the frequency of 
occurrence  for  each  wind  direction.  
Wind  direction  is the direction 
from  which  the  wind  is blowing.  
Example  - wind  is blowing  from 
the north  8.7 percent  of the  time.
Figure 2.4-5 
Salt Lake City Windrose; 1988-1992 
PRIVATE  FUEL STORAGE FACILITY 
ENVIRONMENTAL  REPORT
N
E
S
24.0I 
K!
2' 
I-'
.1  ￿1 
I  I 
/ V
1-
1  240 
Ole
)
/  I  r  I  '  Y  1,  .A  ,  IJ  ,  I  !  )  - I  I
Ely 
. -V  1  3 7  6
I  F  1,  11  +  -9-  - I
so
:/
N
v
ý  IF
k\C3T
F
I 
3 T
￿.LJ.
1427
/E
lx
N
r
.
I.
.0
-I.  -
71 
￿6 
7479
*)  ri  I  n
RESEI
k  t 
\  48
36 
l//_'  \
p1'7￿ 
N  778 
I
￿2 
31  (
...  ..  . . . ..  Ii  70
￿jj￿  -￿  A￿k' 
J￿J(￿7  I  ( 
￿TWc￿  K
/
•  6  Cr~s  P  • ,  {I.
\f￿V￿k￿y
￿W￿6j1￿  Sp￿ 
I, 
J 
I,'
6  3 
Ile 
to 
,LE  f 
. ........  
ATION 
1543 
fe
L 
I,
1421 
c
N￿"￿ (7 
'I 
D8￿'vits 
Na'  Cv 
6"
17  t-+7- ￿  1-'￿'--  1  I  ￿->￿  2  N  \￿  -￿  - --,￿'￿￿A  ￿L￿J
Iil
721
6
II  I  /I (
SCALE  1:100000 
I  CENTIMETER  ON  THE  MAP  REPRESENTS  I  KILOMETER  ON  THE  GROUND 
CONTOUR  INTERVAL  20  AND  50  METERS 
MILES1  0  1  2  3  4  5 
KILOMETERS  1  0  1  2  3  4  5  6
K 'I X  if
1523
Poc
KEY 
"--'  ~WATERSHED  BOUNDARY 
-...  SUBBASIN  BOUNDARY 
.-  SHEET  FLOW  DIRECTION
5-MILE  RADIUS
ANSTEC 
APERTUE 
SAval8able  on  •.  prture Card
t  1
7'  8  9  10
9 70  70  "Olzfo/q  c-1oC
'7,"]
BASEMAP  FROM  USGS  1:100,000  RUSH  VALLEY  QUADRANGLE
Figure  2.5-1 
WATERSHED  BASINS  IN 
VICINITY  OF  PFSF  SITE 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
f:  I  G  I.  V  n  U..  E  V  . n.  c  4.  U  4  if
Revision  0
13401  /
r,
A  -k----- +  -.------
5-i
WlI 
-"'",-
r
y
N.
1  3
I",,•  \
- 41'
I 
-C
5  9,
rl
,  1  1•  1.,  ,  1  ,  /  i  r"-.  •"  11  675  - w11700
I  I  I  fI  I)  16  I  - - =1- ;K TITT
323
Me- M"
i  4  -- i-  - I-•  I  l,  _'•.,•  I
A,
f I eF----4- ý  i  ic  i  30-  i  i 4-:F ýd ial
f --
,I1-j IQ
ý=rl M, J/ MT
•  lll  !  ,r•  I
. lk  m W-  -T i i  7/r_  I  j  i  )\
•2L• A-- a
tn4 F-1-1ý
( Ir "fl-  ."I'T-  I  "  -4-m--  '  i  m",,I I  J_  -1  1N i  •  ]/
V  I'  it
U- KT T 36  1  k  -- oll-
I -r W,  Ilm-r
- --  I  - I.,  - 11 1  9  =ý il  lilil
*=-L-.  ý-, 14- ljý NNý y1 49-- .4. I
I  N, A I- -Zfý-3ý9- I
I  A'  , t  6N  I
340OOomE 1 1  625 RgW 35;  1R6,01  45'  R  8  W  ,-  I  I  - 3 p  ,  -
A-
Son~  *~
_134  ....  1 11344
--7-
AfSOURCE:  STOKES,  1986
Figure  2.6-1 
PHYSIOGRAPHY  OF  UTAH 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
____________________________________________________________________  I.
Revision  0z 
0 
0+ 4.-1
+  . 4 
I.
4
1279000  .E27950'P  E 
4455  4.  
+  . ...  ... i 
+  +  +  + 
N 
e  N, 
S- 
N  .  
S....  i..
z' 
-4  ±-"  -
" "-  ""2800  i  -1280500  E  1281000  E 
RETENTION  BASIN 
+  +  ~-240+  A
E  9 
A460
LIVii,
1281500  Er 
i
p"  . ,•
.12RI900  F  ;  *
+ +
1282000  ElXlE 
•  :•  ":  " {  '\  '  'i"W+:  :
:.*)'.  ,  4.  ',9..  
*-  - \,.  J\-  :  + 
- •  i};  ......  
"+*  "t"1  -1  + 
PPRIVATE  FU  ..  
STORAGE  FACILITrY'  -.  
4.-  ..  •  +  \ 
N-\ 
+  1 
2400
.C-
N 
\'9
+  +
4:
-tE  C  U  R I T Y  &  1-P  I, 
t  HE-HEALTH  PI1YSICSl 
NISTERTANSFER BLDG  .  
...  ....  ...
3
+  +  +
PMF  DIVERSION.  BERM
±;  4.  4..  4.
z 
0+
A"  L  -,  + 
S. /
r2400  'J
v  /,.
/
4.
-.  -.--  - '-
+
4.  .4.  +  ,4..
+  + 
.4.8
4.  4. +
•L0
RAILROAD  (ALTLRAAT+IVE) 
.....  ..  +I  . - .  
+  ...  .... /......  . --4-."...  
--f  4  \i}  -'/....  4+.+ 
-',  ...  ,  - /  • 
.-....  •p ,- ,,.,++  •-•  •  F  :  5,.-:  "-  4).  .  
'".  ..  .I,  ICW;,,  ....  C  ... ti
+-+4+++  +  +  '  I
1279500 E  1280000  E  1280500  E  IN  E  _-.  
-279000  EO  - ....  
<->J  -'q  !  i .....  . ..  5! 
OWNER  V•+  4  ..  +  \  -4.f9  +  4.  
CONTROLLED 
AREA  'V)  zi-.j.  
04.  4.-  ,i++  \  - ',  +  *.  
++4., 
1281600  E  +  1281t00  E  ±  1282600  E  +  128A•00  6E  4  12  2
+4
A  i  _+
+ 
4.  
.4
'1  .-- 0 
+ 
4.:
7 "F
,h .1Y
0 .m.'.  •  ,40
+8 
00l 
4.  
4.  
-4 
4.
;,.
1283700  E 
N  ",  .,,,  ..  
+  +
±
IUL  U  •V•V•
4.1 
￿  +1 
'-I
500 1000
FEET
1" =  500'-0" HORIZONTAL 
CONTOUR  INTERVAL  =  1 FT  (2  FT  ABOVE  EL  4490)
z
4.  4-I
{  L_.•..  i 
4.54  /  +OPERATIONS  AND 
S/,  1  MAINTENANCE  BLDG 
. ,  ADMINISTRATION 
- .. BUILDING 
'.  1  "284000  6E1284500  E 
+  :j  I-  ..  I-  | " 
AR--1 
5 
•.IfYZ'.
+￿+j￿  ±  -￿ 
I-i  *" 
4.  II  I  ￿  (I 
Li 
'C  4-  A
!  ,i,.  "  V  - - ._,  +J
128A~00  E I
PFSF  ACCESS  ROAD 
R.O.W.  LIMITS
PFSF  ACCESS  ROAD 
R.O.W.  LIMITS 
1285000  E  4490  1285ap  E 
5.•-  . -. _  . 5..-  " 
4...  *  +  "f  '  I'  .. . '--:  :  •  !  .  
PFSF  ACCESS ROAD 
(30.FT  ASPHALT  PAVEMENT);: 
2880
I
SI  ,.,•,+  •  ,,.  --  . I
PMF  BERM 
ALIGNMENT 
1284000  6  1284500
r￿rE  U  -
, 70 -tPau.,
ACCESS  ROAD  S...  EMBANKMENT  ,
1286000  E 
A---
1-
0 E
Figure  2.6-2 
PLOT  PLAN  AND  LOCATIONS 
OF  GEOTECHNICAL  INVESTIGATIONS 
SHEET  1 OF  2 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
HIvIIIUII  U
10 
0,
VI
7~
[
S"  4  I
Týý  283000  E-1  I  I  - - - - -.-  - - .- -.-
KEY 
000  240 Fr
4...  
+
" ••L_-.;  I ..........
n!- 7 --- 7-ý-- UP  A
11. •.._÷  I
i  ý7!7  ..  ý 1.  1  ý  1  7
di
I I ý,  I
'N4  N 
'4-￿  N.
0
BORING  LOCATION 
SEISMIC  SURVEY  LOCATION 
LOCATION  OF  SUBSURFACE  PROFILE
L- N
b1287000  E
±
-~~4500 
1287000  E
1287500  E
+
1287500  E
1288000  E
±
+-
1288000  E
APERTI 
,týCAR~D
PFSF  ACCESS  ROAD 
1(30  FT  ASPHALT  PAVEMENT)
1289000  E
A-  i
1289500  E 1290000  E
Aso  A  onabe  on 
_7Aprure  •.rd
PFSF  ACCESS  ROAD 
R.O.W.  LIMITS
1290500  E
+±
,1)
1291000  E 1291500  E
+  . .  
/-  •
1292000  E 1293000  E 
OT
±
4
9
+  •  •  :.  +±  ,,
1288500  E 1289000  E 1289500  E
( S  / 
)}  •  i
+-
1290000  E 1290500  E
----- -- ----------------------------------------- /
1291000  E 1291500  E 1292000  E
z  o 
1293000  E
PFSF  ACCESS  ROAD 
R.O.W.  LIMITS
0  500  1000 
-FEET
1'  - 500'-0"  HORIZONTAL
7070 J-0 tV9
Figure  2.6-2 
PLOT  PLAN  AND  LOCATIONS 
OF  GEOTECHNICAL  INVESTIGATIONS 
SHEET  2  OF  2
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
1286500  E
Sf-.L
1286500  E
!
ZCD, 
M  0 
m  m 
0mC 
Z-4r
Sm  0  -n 
~-n  G  a 
Oc  r 
zm  0  i 
inn 
400 
0  m, 
MMn  In  9) 
to~  >  m0 
-ImMAP  EXPLANATION
----------... a.a.......  
•  -i..,f,......  . . ...  ..  
.. JO.  \O_ 
*  ai!  "":a  I  Oat"/ 
c  -3i  If  Q-t"7-s-S'•'!: 
o....alt  •  ..... Q.......  .- 
*Oat.Oa'
O--a  Qato""2 
*  .,  .-.  .{  ...... > 
"Ia  .Qat  •'-  - 9:
QtOiZt  Ig.  -\, 
:.-...  ... *  '  .~.  ]  ..  ....  af  •  -':-  ,.  
....... ;...v.......  ...... 4
"::.  3f  t•..( 
QlQl 
lilt..;, 
Qa  ag/al 
. .t....fQ/  Oafý.  
5..  
.............  .........................  
-:-.;:-'.-:SCALE  1;:1::;:';.III0 0000,•7'i 
1 CENTIMETER  ON  THE  MAP  REPRESENTS  I  KILOMETER  ON  THE  GROUND  •:,., 
S.CONTOUR  INTERVAL  2()  AND  50  METERS  \  S.  
MILES  0  1  3all
KI  LOMFTERS  1 0  1  2  3  4  . 4  5  6  7  8  9  10
970o0o20/f
Qafo  a 
Qal 
Qid 
Qif,
Active  alluvial-fan  deposits 
Abandoned  alluvial-fan  deposits 
Inactive  alluvial-fan  deposits 
Channel  alluvium 
Eolian dune deposits 
Nondunal  eolian  deposits 
Mixed  lacustrine  and alluvial  deposits 
Lacustrine  mud 
Fine-grained  lacustrine  deposits 
Lacustrine  gravel
ANSTEC 
APERTURE 
CARD 
Also  Available on 
Aperture  Card
SOlrn  White marl 
Qis  Lacustrine  sand
Undifferentiated  bedrock
Contact 
Bonneville  shoreline 
Proyo shoreline 
Stansbury  shoreline 
Gilbert shoreline 
'  Piedmont fault  scarps;"bar and ball  on  downthrown  side 
Faults or fractures  having  small  or undetermined 
displacement 
SOURCE:  SACK,  1993
.N-  .dm  1
Figure  2.6-4 
SURFICIAL  GEOLOGY 
AND  PFSF  SITE 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
4.09
i
I  I KILU.MmTnR  1
HeltVlsiolul 77(
D-4
C-3
B-2
A-
SILT,  SILT)
VERY
CLAY,  &  CLI 
N,,,5  BIN/VT
DENSE 
N > 10 0
FINE 
BL/FT
yEy SILT
SAND
SILT  N > 100  BL/FT
SILT 
N > 100  BLIFT
0 500 100"0(
FEET
I"  - 500'-0" HORIZONTAL
C
4480  r-
Figure  2.6-5 
FOUNDATION  PROFILE  A-A' 
LOOKING  NORTHEAST 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
I 
RevisIon -w
(
4480 
4460 
4440 
z 
0 
4420  < 
_J 
w 
4400 
4380
4460  F-
0-0
4440  I-
4420  I-
E 
z 
0 
w
4400  1-
U-.,
4380  1-
4360  L-
?  - l._  .. . ..?  . . . .?
Revision  00.30
0.25
z 
0 
c/) 
0 
0 
-1 
rn 
0 
z 
0 
C.) 
LU 
0 
Uw
z 
LU 
F-
0 
cr 
U)
0.20 
0.15 
0.10
0.05 
0.0
0.0 0.5  1.0  1.5
STRESS  RATIO,  v 
mpp
KEY 
SYMBOL  TEST  ID
0 
0]
Cl-U3C 
C1-U3D 
C2-U2C
BASED  ON  RELOADING  PORTIONS  OF 
CONSOUDATION  TESTS
Figure  2.6-6 
RATE  OF  SECONDARY  COMPRESSION 
VS  STRESS  RATIO 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
h
Revision  0
2.02000  3000  4000 
Shear Wave Velocity (ft/sec)
SOURCE:  GEOMATRIX  CONSULTANTS,  INC,  1997
Figure  2.6-7 
STRAIN-COMPATIBLE 
SHEAR-WAVE  VELOCITY  PROFILE 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
.1  n-￿.  a
Revision  V
0
100 
200 
300 
•.400 
£1) 
500 
600 
700 
800
0 1000 5000 60005  1c )  15  2 
Damping  Ratio (%)
SOURCE:  GEOMATRIX  CONSULTANTS,  INC,  1997
Figure  2.6-8 
STRAIN-COMPATIBLE 
DAMPING  RATIO  PROFILE 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
a Hevision  U
0
100 
200 
300 
. 400 
500 
600 
700 
800
0 25 30 _0(
MAGNITUDES 
0  3.0+ 
0  o  0+
0 
0
5.0+ 
6.0+
FAULTS,  OUATERNARY  OR  YOUNGER 
(FROM  HECKER.  1993) 
SOURCE:  UNIVERSITY  OF  UTAH 
SEISMOGRAPH  STATIONS
Figure  2.6-9 
MAGNITUDE Z  3.0  EARTHQUAKES 
WITHIN  100  MILES  OF  PFSF, 
1850-1996 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
Revision  0
( (
0SOURCE:  ARABASZ  ET  AL.,  1992
0  100  200  MILES 
i  I  I  I 
0  100  200  300  KILOMETERS
Figure  2.6-10 
INTERMOUNTAIN  SEISMIC  BELT 
HISTORICAL  EARTHQUAKES, 
MAGNITUDE  k 6.0 
PRIVATE  FUEL  STORAGE  FACILITY 
ENVIRONMENTAL  REPORT
Revision  0PRIVATE  FUEL STORAGE FACILITY 
ENVIRONMENTAL REPORT
ER CHAPTER 2 
REVISION 0
APPENDIX 2A
UTAH  LAND COVER TYPESUTAH  LAND  COVER TYPES 
(Source: UDWR, 1997a) 
WATER - Open water 
JUNIPER - Conifer forest dominated by juniper Juniperus  scopulorum, 
Juniperus  monosperma and Juniperus  osteosperma.  
Primary associated tree species include pinyon Pinus edulis or Pinus 
monophylla and mountain  mahogany Cercocarpus  ledifolius.  
Primary associated  shrub species include sagebrush Artemisa spp. and 
blackbrush  Coleogyne ramosissima 
SAGEBRUSH  - Shrubland dominated  by big sagebrush Artemisa tridentata, 
black sagebrush Artemisia nova, low sagebrush Artemisa arbuscula 
or silver sagebrush Artemisa cana.  
Primary associated tree species include juniperjuniperus  spp., pinyon 
pinus spp., mountain mahogany  Cercocarpus  ledifolius and ponderosa 
pine Pinus ponderosa.  
Primary associated  shrub species include rabbitbrush Chrysothamnus 
spp., snakeweed  Gutierrezia  sarothrae,  winterfat Ceratoides  lanata, 
shadscale Atnplex confertifolia, and bitterbrush Purshia  tndentata.  
SAGEBRUSHIPERENNIAL  GRASS  - Co-dominate sagebrush shrubland and 
perennial grassland.  
Principle shrub species include sagebrush Artemisa tridentata,  Artemisa 
nova or Artemisa cana.  
Principle grass species include bluebunch wheatgrass Agropyron 
spicatum, sandburg bluegrass Poa secunda, crested wheatgrass 
Agropyron cristatum, needlegrass Stipa comata, sand dropseed 
Sporobolus cryptandrus,  blue gramma Bouteloua gracilis,  thurbers 
needlegrass Stipa thurberiana,  western wheatgrass Agropyron smithii, 
indian ricegrass Oryzopsis hymenoides and galleta Hilariajamesii.  
Associated  principle shrub species include rabbitbrush Chrysothamnus 
spp., bitterbrush Purshia  tridentata  and oak Quercus spp.  
Associated  principle grass species include cheatgrass Bromus tectorum.
1GRASSLAND  - Perennial and annual grasslands.
Principle perennial grass species include bluebunch wheatgrass 
Agropyron spicatum, sandburg bluegrass Poa secunda,  crested 
wheatgrass Agropyron cristatum, basin wildrye Elymus cinereus, galleta 
Hilaria  jamesni, needlegrass  Stipa comata, sand dropseed  Sporobolus 
cryptandrus,  blue gamma Bouteloua gracilis,  thurbers needlegrass  Stipa 
thurberiana,  western wheatgrass Agropyron smith/i, squirreltail Sitanion 
hystrix and indian  ricegrass Oryzopsis hymenoides.  
Principle annual grass species include cheatgrass Bromus tectorum.  
Primary associated  shrub species include sagebrush Artemisia spp., 
shadscale Atriplex confertifolia, greasewood  Sarcobatus  vermiculatus and 
creosote Larrea  tridentata.  
Primary associated tree species include juniper Juniperus  spp 
BARREN  - Sand, rock, salt flats, plyas and lava.  
MOUNTAIN  RIPARIAN  - Riparian areas generally above 5,500 feet.  
Principle woody species include willow Sa/ix spp., narrowleaf cottonwood 
Populus angustifolia,  thinleaf alder Alnus tenuifolia, water birch Betula 
occidentalis,  black hawthorn  Crataegus  douglasii,  rocky mountain  maple 
Acer glabrum, red-osier dogwood  Comus stolonifera and wild  rose Rosa 
woodsii.  
LOWLAND  RIPARIAN  - Riparian  areas generally lower than 5,500 feet.  
Principle woody species include fremont cottonwood Populus  fremontii, 
salt cedar Tamarix pentandra,  netleaf hackberry Celtis reticulata,  velvet 
ash Fraxinus  velutina, desertwillow  Chilopsis linearis,  sandbar willow Salix 
exigua and squawbush Rhus trilobata.  
AGRICULTURE  - Row crops, irrigated pasture and  hay fields, dry farm crops.  
URBAN - Commercial  land and  high density residential areas.
2SALT DESERT SCRUB - Shrublands dominated by shadscale atriplex 
confertifolia,  gray molly Kochia vestita, mat-atriplex Atriplex 
corrugata,  castle valley clover Atriplex e6feata,  winterfat Ceratoides 
lanata,  budsage Artemesia spinescens,  fourwing saltbush Atriplex 
canescens,  halogeten Halogeten glomeratus,  mormon tea Ephedra 
spp., horsebrush  Tetradymia canescens,  snakeweed Gutierrezia 
sarothrae  and rabbitbrush  Chrysothamnus  spp.  
Primary associated shrub species include greasewood Sarcobatus 
vermiculatus, sagebrush Artemisia spp. and blackbrush  Coleogyne 
ramosissima.  
Primary associated  forb species include halogeten Halogeten glomeratus.  
GREASEWOOD - Shrubland dominated by greasewood Sarcobatus 
vermiculatus.  
Primary associated shrub species include shadscale Atriplex confertifolia 
and pickleweed Allenrolfea occidentali.  
Other associated species include seepweed  Suaeda torreyana and 
halogeten Halogeten glomeratus.  
WETLAND - Low elevation marsh and wetland areas.  
Primary species  include cattail Typha latifolia, bullrush Scirpus spp. and 
sedge  Carex spp.
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Chukar (Atecutris  graeca) 
The following  information was obtained from Peterson Field  Guide of Western  Birds 
(1961), unless otherwise noted.  
Physical Description 
The chukar is a large sandy-colored  bird which  has bright red legs and a bill.  The throat 
is light in color with a clean-cut black necklace.  
Range 
Chukar can be found in Asia,  Europe, Alberta,  Hawaii, and the western United States.  
Habitat 
The general  habitat for these birds  is  rocky,  grassy,  or bushy slopes,  arid  mountains, 
and canyons.  
According  to  the  BLM  (1990),  chukar  are  found  in  sagebrush/grass, 
greasewood/shadscale  and  juniper vegetation  types  near steep,  rocky  slopes. Grassy 
flats at the bottom of the canyons are also important summer habitat.  They are found  in 
plentiful numbers along the slopes of the Stansbury Mountains as well.  Chukars are an 
exotic game species that, according to UDWR  (1997), occur  in the easternmost  portion 
of a 5-mile radius from the proposed  PFSF.  
Diet and Feeding  Habits 
Green grass blades and cheatgrass seed (Bromus sp.) account for nearly all food taken 
by  chukar from  November  to April.  In  May  and  June they  shift  from grass  blades  to 
grass seeds.  In  July  and August,  seed are still  the most important component  of the 
diet,  but  insects  are  increasingly  used.  By  late  summer,  insects  and  seeds  are  an 
equally important component  of the diet.  Cheatgrass and  Indian  rice grass  (Oryzopsis 
hymenoides) are the seed food  plants taken  most often.  The condition  and  availability 
of food  is  felt  to  be adequate  for the  chukar  in  the  Stansbury  Mountain  WHA  (BLM, 
1990).  
Limiting Factors 
Some  believe that chukars  are  dependent  on surface  water  during  the summer since 
chukars  tend  to stay within  one mile  of surface water.  Therefore,  areas  lacking  water 
may be under-utilized.  Shade  is an  important component  of summer chukar habitat as
1found  around  juniper  trees  or  rock  outcrops.  Although  chukars  prefer  an  open, 
unimpeded  view  and  often  perch  on  prominent  rocks,  they  need  talus  slopes,  rocky 
outcrops, scattered bushes and grass for hiding cover.  Cover is thought to be a  limiting 
factor for the chukar within the Stansbury Mountains WHA  (BLM,  1990).  
Livestock  watering  troughs  not  equipped  with  bird  escape  ramps  pose  a  drowning 
hazard  to chukars,  especially young  birds.  Livestock water developments which do not 
leave water available or accessible  to birds can decrease suitable chukar habitat (BLM, 
1990).  
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Ferruginous Hawk (Buteo regalis) 
The ferruginous  hawk is typical  of many raptors found  in  Skull Valley.  These raptors 
are major predators in the valley and function on top of the food chain.  
The following  information was obtained from The Peterson Field  Guide of Western 
Birds, (1961)  unless otherwise  noted.  
Physical Description 
The ferruginous  hawk is the largest hawk in North America.  A distinct feature of the 
hawk is a dark V formed  by the dark rusty feathers on the legs.  During flight, the birds 
display a light patch on their upper wing  near the tip.  Young hawks are dark above and 
white below without the rust color and without the dark V formed  by the legs.  
Range 
The ferruginous  hawks are found  in  uncultivated  pastures on the prairies and  arid 
grasslands  of western  North America.  They are also found  in Washington, Alberta, 
Oregon,  Nevada, Arizona,  New Mexico,  and northwest Texas.  The hawk  is also found 
in  Utah were it is  endemic and state protected.
2Habitat
This raptor is found  in uncultivated  pastures and arid grasslands.  In Tooele County, 
they utilize public lands for nesting, roosting,  or feeding.  They also utilize national 
forest lands and  private agricultural lands that may provide  a water source, large trees 
for nesting or roosting,  or available prey (BLM,  1988).  
Diet 
These hawks prey on rats, mice, rabbits, gophers, and occasionally small birds and 
reptiles.  
Breedinq 
The hawk is known to build big,  bulky nests in isolated trees, on rocky ledges or 
occasionally on the ground.  A breeding  pair may have up to five nests in their territory 
but use only one each year.  The female lays three to five eggs and incubates them for 
about a month.  The eggs hatch around the time young gophers become active above 
the ground.  
The hawks nest on cliffs,  rimrock, the ground, and in the tops of isolated juniper trees in 
Tooele County.  They construct and renovate  up to five nests and alternate them from 
year to year when nesting.  This unique nesting habit offers the birds alternate sites 
when conditions at one site are not conducive to using it in a given year. They are also 
known to utilize public lands, national forest lands, or private agricultural  lands for 
nesting, feeding, a water source, or roosting  (BLM,  1988).  
Limiting  Factors 
The major problem facing these hawks is habitat loss.  Cultivation, settlement and 
resource exploration  have reduced  prairie grasslands and gopher populations.  Without 
sufficient food, the hawks won't establish a nest.  The hawks are also easily disturbed 
by human activity, particularly during the nesting period.  
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3Peregrine Falcon  (Falco  peregrinus)
The following  information was obtained from USFWS Endangered  and Threatened 
Species of the Southeastern  U.S.  (The Red  Book), (1991)unless otherwise noted.  
Physical Characteristics 
The peregrine falcon is a crow-sized  bird of prey with long pointed wings and a long tail.  
The adults coloring  is slate blue-gray on their wings and backs while the flanks are 
black and the undersides are pale.  Their face is white with a black stripe on each 
cheek and they have large, dark eyes.  Immature falcons are uniformly brown on the 
back, top of the head, and wings with a light underside streaked with brown.  
Rangce 
The falcons are distributed worldwide except for Antarctica.  They can be found 
breeding  on the arctic tundra, through Europe, and  North America, and south into 
Africa,  South America, the Pacific Islands and Australia.  The falcons live mostly along 
mountain  ranges, river valleys, and coastlines.  
The falcons are currently distributed throughout  North America and their numbers are 
increasing after a drastic decline due to DDT poisoning.  They generally migrate south 
for the winter to the Gulf of Mexico, and into Mexico and  Central America (letter from K.  
Clapier, Kamas Field Office, USFS, to S. Davis, SWEC, January 27, 1997).  
Habitat 
The peregrine falcon occupies a wide range of habitats.  They are typically found in 
open country near rivers, marshes, and coasts.  Cliffs are preferred  nesting sites, 
although  reintroduced  birds regularly nest on man-made structures such as towers and 
high-rise buildings.  Peregrines may travel more than  18 miles from the nest site to hunt 
for food, however, a 10 mile radius around the nest is an average hunting area, with 
80% of foraging  occurring within a mile  of the nest (letter from K. Clapier, Kamas Field 
Office, USFS, to S. Davis, SWEC, January 27,1997).  
There are several historical nesting sites in Utah including  a site in Tooele County near 
Timpie Springs at the end of Stansbury Mountains.  The nest site is believed to have 
become inactive shortly after the area was disturbed  by the construction  of 1-80  in the 
late  1960s (Benton,  1987 as cited  in  BLM,  1988).  
In  1983, UDWR, USFWS, and the Peregrine Fund began a cooperative effort to 
reintroduce  peregrine falcons into Tooele County.  A hacking tower was constructed 
and two peregrine falcons were reintroduced  into the Timpie Springs area.  Other 
potentially  suitable areas in Tooele County for nesting or hunting occur at the southeast
4end of Stansbury Island, the Horseshoe  Spring wetland  complex, the ledges on the 
east side of the Deep Creek Mountains,  and the area around Blue Lake near the Utah
Nevada border  (BLM,  1988).  
Diet and Feeding  Habits 
The falcons feed primarily on other birds, such as songbirds, shorebirds, ducks, and in 
urban areas, starlings, and  pigeons.  The falcon kills  its prey by flying  high above its 
victim while stooping  or diving to strike in mid-air,  killing the prey with a sharp blow.  
The speed of the falcon  during this action has been estimated to reach up to 200 mph.  
The mountain canyons and valleys supply large hunting areas in the Stansbury and 
Onaquis.  Riparian zones which are important hunting areas are present mainly west of 
the northern Stansbury Mountains  in Skull Valley.  The riparian areas in the Onaquis 
would not be as important as those in Skull Valley.  Further, there is a seasonally  high 
prey base associated with the Timpie/Horseshoe  Springs complex adjacent to the WHA 
(BLM,  1990).  
Breeding 
Peregrine falcons reach breeding  maturity  at two years of age.  Usually, the male 
arrives at a nesting site and begins a series of aerial acrobatic displays to attract a 
mate.  An average clutch  of four eggs is laid  in the spring,  hatching about a month later.  
The falcon will vigorously defend their nests, although they may abandon them if 
severely or continuously harassed.  The young will be ready to leave the nest when 
they are 35-40 days old.  
The nest is a depression dug in gravel on a cliff ledge.  Rarely, peregrines will  nest in a 
tree cavity or an old stick nest.  Unlike many other animals that cannot coexist with 
urbanization,  some peregrines  have readily accepted  man-made structures as breeding 
habitat.  
In  Utah, the best nesting cliffs are found on the west side of the northern Stansbury 
Mountains.  The cliffs are extensive and remote.  Good nesting  cliffs are also present 
on the east side of the Stansbury Mountains.  The Rock Spring area in the southern 
Stansbury Mountains is also a potential nesting site.  The Onaqui Mountains have 
fewer and smaller cliffs than the Stansbury and so would generally be less suitable for 
nesting  (BLM,  1990).  
Limiting  Factors 
According to the BLM (1990), peregrines will not tolerate excessive disturbance such as 
mining  and gravel pits.  The northern Stansbury Mountains, which possess the best 
peregrine nesting  and hunting habitats should  be protected from such development.
5The marshes west of the Stansbury Mountains  in Skull Valley should be protected as 
they may be important hunting areas.  
References  Cited 
BLM,  1988,  Bureau of Land  Management, Draft Pony Express Resource Management 
Plan and Environmental  Impact Statement.  Salt Lake District,  BLM,  US Department of 
the  Interior, Salt Lake City,  UT. May 1988.  
BLM,  1990,  Stansbury Mountains Habitat Management  Plan.  Salt Lake District,  BLM, 
US Department of the  Interior, Salt Lake City, UT.  May  1, 1990.  
USFWS,  1991.  Endangered and Threatened  Species of the Southeastern  U.S. (The 
Red  Book).  USFWS Region 4.  February, 1991.  
Bald Eagle (Haliaeetus  leucocephalus) 
The following  information  is obtained from The Peterson Field Guide Series: A  Field 
Guide to Western  Birds (1961), except where noted.  
Physical  Description 
The male bald eagle generally measures  3 feet from  head to tail and weighs 7 to 10 
pounds with a wingspan of 6.5 feet.  The females are longer, some reaching  14 pounds 
and having a wingspan  of up to 18 feet.  These raptors have large pale eyes, a 
powerful yellow beak, and black talons.  After the birds are 4 to 5 years of age, the 
distinctive white head and tail feathers appear (USFWS,  1995).  
Range 
The eagles range from Alaska, Canada to the United States.  Breeding range extends 
from south of the arctic tundra in Alaska  and Canada south to the southern U.S. and 
Baja California.  During wither, eagles generally  move south to open water or wherever 
food  is available.  Bald eagles can be found  in almost every state in the U.S. for all or 
part of the year (letter from K. Clapier, Kamas Field Office, USFS, to S. Davis, SWEC, 
January 27, 1997).  
Habitat 
The eagles are usually found  in quiet coastal areas, rivers or lakeshores with  large, tall 
trees.  In Utah, the eagles winter in Tooele County between  late November to mid
March.  Wintering  birds are associated with three main geographical  areas: Skull 
Valley,  Rush Valley, and Cedar Valley.  Each valley has traditional hunting and roosting 
areas which are used year after year (BLM,  1990).
6Three major roosts lie within the Stansbury Mountains WHA.  These include the 
Deadman  Roost on Forest Service administered lands, an unnamed  roost on the east 
side of the Onaqui Mountains on BLM administered lands and a Skull Valley roost 
located  on private land  (BLM,  1990).  These roosts are all over 10 miles from the PFSF 
site.  
Roost sites are areas where bald eagles consistently congregate at night to get 
protection from weather and predators.  Two distinct types of roosts are used: valley 
and canyon.  Valley roosts occur on the valley floor and consist of black willow trees at 
least 65 feet tall.  Canyon roosts consist of coniferous trees located on steep canyon 
walls with a north aspect.  Although the species and size of the coniferous trees vary 
among  roosts, eagles always use the largest (height and diameter) trees for roosting in 
a particular area.  The eagles have selected specific areas for roosting within the 
Stansbury Mountains WHA and return to them year after year.  They are therefore 
considered  essential and sensitive habitats (BLM,  1990).  
Diet and Feeding  Habits 
The staple of most bald eagle diets across the U.S. is fish but they will feed on almost 
anything they can catch,  including ducks, rodents, snakes, and carrion.  During the 
winter months, the northern  birds migrate south and gather in large numbers near open 
water areas where fish or other prey are plentiful (USFWS, 1995).  
Weather may affect the amount of food available.  Extended periods of snow cover 
conceal carrion and make most carcasses  unavailable.  Access for hunters is also 
limited during heavy snows.  Carrion provided  by hunters during these periods is 
concentrated  near areas of high human disturbance which discourages eagles from 
feeding there (BLM,  1990).  
The  bald eagle ranges over the entire Stansbury Mountains WHA but they select 
certain areas for hunting and feeding rather than use the WHA randomly according to 
the BLM.  High use areas receive the highest level of diurnal  bald eagle use.  All of 
these areas are important foraging areas.  Eagle foraging areas had the greatest 
number of live and dead jackrabbits, which strongly suggests that eagles are attracted 
to these areas because of high availability of jackrabbits.  Eagles typically use 
topographical features such as cliffs and trees for perching where available.  The high
use foraging area that is closest to the site is almost 20 miles to the south (BLM,  1990).  
Breeding/Wintering 
The bald eagle is a winter resident from late October to March  in Tooele County.  A 
large bald eagle population  is dispersed throughout Tooele County (BLM,  1988).
7In Utah there are 2-3  known nesting pairs,  none of which occurs near the PFSF site.  
The state overwinters several hundred  bald eagles.  Wintering  bald eagles tend to 
concentrate wherever food is available.  This usually means open water where fish and 
waterfowl can be caught.  They also winter on more upland areas feeding on small 
mammals and carrion.  At winter areas, bald eagles commonly roost in large groups 
(letter from K. Clapier, Kamas Field Office, USFS, to S. Davis, SWEC, January 27, 1997).  
In the Unita and Wasatch-Cache  National  Forests bald eagles use lower elevation 
areas on south and west facing  slopes for roosting  in areas where there is open water 
and other abundant food sources.  The heaviest concentrations are along the Wasatch 
Front and the Vernon area (south end of Tooele County), with individuals and smaller 
groups around Cache Valley, Ogden Valley, Kamas,  Heber and Strawberry Valleys.  
They can,  however, occasionally be observed at almost any lower elevation area on or 
adjacent to the Forest, especially during the fall and spring migrations  (letter from K.  
Clapier, Kamas Field Office, USFS, to S. Davis, SWEC, January 27, 1997).  
Predators 
Bald eagles have few natural  predators.  However, human influence has resulted in the 
death of many eagles through various methods, such as DDT and lead poisoning.  DDT 
was sprayed on croplands throughout the country and its residues washed  into lakes 
and streams.  There, they were absorbed by aquatic plants and small animals that were 
eaten by fish.  The contaminated  fish were consumed  by the eagles.  The chemical 
interfered with the eagle's ability to develop strong shells for its eggs.  As a result, many 
bald eagles and many other bird species began  laying eggs with shells so thin they 
often broke during incubation  or otherwise failed to hatch.  Lead  poisoning resulted 
when the eagles fed on hunter-killed  or crippled waterfowl containing  lead shot that was 
inadvertently  ingested by the waterfowl.  (USFWS, 1995).  
Limiting  Factors 
Current problems that the eagles face today are habitat destruction and degradation, 
illegal shooting, and contamination of its food source.  The species was federally 
endangered  in 43 of the lower 48 states until July of 1995 when the Fish and Wildlife 
Service announced that the bald eagle  in the lower 48 states had recovered to the point 
that those populations that were previously considered  endangered are now considered 
threatened.  
Eagles are attracted to areas in  Utah because of availability  of prey, such as the black
tailed jackrabbit.  Large reductions  in the number of jackrabbits could force the 
abandonment of Tooele County as a major wintering  area.  A reduction in prey could 
occur in large scale vegetative manipulations  of shrub to grasslands were to take place.  
Small scale conversions from shrub to grassland  may improve the habitat for the 
jackrabbit since they prefer an interspersion  of tall cover and open space  (BLM,  1990).
8According to BLM  (1990), food  is probably the single most important factor influencing 
the number of bald eagles that use Rush Valley in  a given winter.  Food  is limiting, 
particularly  in years of low black-tailed jackrabbit numbers.  Land use practices which 
alter the vegetation  or topography are known to adversely affect jackrabbit numbers.  
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Black-Tailed Jackrabbit (Lepus californicus) 
The black-tailed jackrabbit is an important prey species  in Skull Valley, along  with 
gophers and other small mammals.  
The following  information was obtained from The National Audubon Society Field Guide 
to North American  Mammals,  (1980) and The Peterson Field  Guide Series: A Field 
Guide to the Mammals,  (1976) except where noted.  
Physical Description 
The black-tailed jackrabbit is buffy gray or sandy peppered with gray on its upper body 
and white below with a black stripe on its tail which extends to the rump with a white 
border.  
Range 
The jackrabbits'  range is through the western U.S. including Texas, northern  California, 
and south central Washington.  
Habitat 
The jackrabbits are often associated with pastures that have been grazed by livestock.  
Unlike other animals that need dense brush cover, jackrabbits use the high visibility of 
pasture lands to spot predators  before they spot them.  They are abundantly found in
9desert shrub/saltbush  habitats where they are an important prey species for predators 
such as bald eagles (BLM,  1992).  
Diet and Feeding  Habits 
The jackrabbits feed on catclaw, acacias, palo verde (Cercidium sp.), yucca (Yucca 
sp.), blackbrush (Coleogyne ramosissima),  snakeweed  (Gutierrezia  sp.),and mesquite 
(Prosopis  sp.).  During the dry years or dry periods of time, the jackrabbits feed more 
extensively  on cacti (Vorhies, 1933).  
During the day the jackrabbits  generally rest in dense vegetation or in a form,  becoming 
active in late afternoon.  They are somewhat social and often feed in loose groups.  In 
the summer, they feed on many kinds of plants although they favor alfalfa when it is 
available, while during the winter their feeding depends on woody and dried vegetation.  
Breeding 
According  to Findley (1987),  little is known of the social habits of this species.  
Courtship involves  prolonged chases of the female by the male.  The males will fight 
fiercely amongst themselves, especially during mating.  After forty-one to forty-seven 
days, one to eight young are born.  Mating  is year round with 1 to 4 litters per year.  As 
in  all Lepus species, the young are born fully furred and with their eyes open, and they 
are able to follow their mothers soon after birth.  By ten days of age the young begin 
taking solid food, and after ten weeks of growth they have attained  90% of adult size.  
During the weening  period, the mother places her young  in separate forms so that it 
decreases the chances of predators taking  her whole  litter.  To avoid attracting 
attention,  she keeps her distance by day but comes several times a night to nurse  her 
young.  These animals are generally quiet but can squeal with  a distinctive call when 
fighting, distressed,  or when assembling their young.  
Predators 
The jackrabbits are preyed  upon by many carnivores,  although the adults are probably 
hard to capture for most of the predators.  The predators include coyotes, foxes, hawks, 
owls, bald eagles, and snakes.  The usual method of escape is fleeing  at high speeds, 
up to 40 mph.  These animals lack stamina and may be run down by persistent pursuit.  
Coyotes reportedly may take advantage of this weakness  by pursuing them  in relays 
(Findley,  1987).  
When  alarmed, they run at moderate speeds with every fourth or fifth leap being 
exceptionally  high allowing for a better view of the surroundings or pursuing  predators.  
As it escapes from a predator it flashes the white underside of its tail, alerting  other 
jackrabbits of danger and  perhaps confusing the enemy.  After fleeing a short distance,
10it stops and looks back, evidently to see if it is still pursued, and may then give a danger 
signal by thumping  its hind feet.  
Limiting  Factors 
These jackrabbits host a variety of diseases.  Some of them, such as tularemia and 
bubonic plague, may be transmitted to humans.  Despite their deleterious effects on 
rangeland, jackrabbits are such an important food for carnivores such as coyotes and 
bobcats that the animals may act has a buffer between the predators and domestic 
livestock.  Predator-control programs sometimes seem to release jackrabbits from the 
depressing effects of predation,  resulting  in increases in their numbers and thus adding 
pressure on the rangeland  (Findley,  1987).  
A reduction in jackrabbits could occur in large scale vegetative manipulations of shrub 
to grasslands were to take place.  Small scale conversions from shrub to grassland  may 
improve the habitat for the jackrabbit since they prefer an interspersion  of tall cover and 
open space (BLM,  1990).  
References  Cited 
BLM,  1990,  Stansbury Mountains  Habitat Management  Plan.  Salt Lake District,  BLM, 
US Department of the  Interior, Salt Lake City, UT.  May  1, 1990.  
BLM,  1992,  Horseshoe Springs Habitat Management  Plan.  UT-020-WHA-T-7.  Salt 
Lake District,  BLM,  US Department of the Interior,  Salt Lake City, UT.  February 26, 
1992.  
Burt, W.H.,  R.P. Grossenheider, 1976.  The Peterson  Field Guide Series: A Field 
Guide to the Mammals.  Peterson, R.A. (Ed.).  Houghton  Mifflin  Co., Boston.  
Findley, J.S., 1987. The Natural History of New Mexican  Mammals.  University of New 
Mexico  Press.  
Vorhies,  C.T., and W.P. Taylor, 1933. "The Life  Histories of and Ecology of Jack 
Rabbits  in Relation to Grazing  in Arizona." University of Arizona College of Agriculture 
Technical Bulletin.  
Whitaker, J.O., 1980,  National Audubon Society Field Guide to North American 
Mammals,  Alfred A. Knopf, New York.
11Mule Deer (Odocoileus hemionus) 
The mule deer is one of the major game species and grazers  in  Skull Valley.  Much of 
the information for the mule deer would be similar to other grazers such as the 
pronghorn  antelope.  
The following  information was obtained from The National Audubon Society Field Guide 
to North American  Mammals  (1980) and The Peterson  Field Guide Series: A Field 
Guide to the Mammals (1976),  except where noted.  
Physical  Characteristics 
The mule deer is a stocky deer with  large ears that has a dark gray-brown upper body 
during the winter and reddish brown  or yellowish brown upper body in the summer with 
a small white rump patch and has a small black-tipped tail with a white basal portion.  
The deer measure 4 to 6.5 feet in length and 3 to 3.5 feet in height at the shoulder and 
have sturdy legs.  The lower portions of the body are cream to tan in coloring while the 
throat patch, inside of the ears, and inside of the legs are white.  
Range 
There are an estimated 850 mule deer in the West Desert North Herd and 13,400  in the 
Stansbury Herd.  The West Desert Herd  conditions are reported  to be in fair condition 
with a stable trend; the Stansbury Herd range conditions are reported to have good 
summer habitat and fair-poor winter habitat, with a stable trend for summer habitat 
conditions  and a downward trend for winter habitat.  There are no crucial deer
wintering, fawning,  or summering  habitat within 5-miles of the site, however,  crucial 
deer-wintering  habitat occurs approximately 6-miles east of the site along the west side 
of the Stansbury Mountains  (BLM,  1988).  
Habitat 
Within their range, mule deer are known to occupy  all types of habitat, however, they 
seem to prefer arid, open areas that contain sagebrush, juniper, pinon pine, yellow pine 
(Pinus  sp.), bitter brush  , and mountain mahogany.  They are known to migrate up and 
down seasonally to avoid  heavy snows.  
Within Tooele  County there are 86,144 acres of crucial winter range and 20,992 acres 
of crucial summer range of which  18,880 acres are important fawning grounds (BLM, 
1992).  
Their main feeding  occurs in the early mornings,  late afternoon,  and evenings after 
sundown.  The deer are generally  inactive during the middle of the day when the heat is 
at its peak in desert environments so that they can conserve water and keep their body 
temperature  within livable  limits.  To achieve this goal, they bed themselves  in  cool,
12secluded  places during the hottest parts of the day.  Sweat glands and panting also 
help the deer to cool themselves.  During the winter months when the temperature  is 
cooler, the deer prefer to seek out sunny places that are Well screened by three sides of 
vegetation during the middle part of the day.  When  the sun goes down, the deer settle 
in for the evening  in an open area away from the trees and bushes.  
Diet 
The types of food that the deer forage for varies but the main herbaceous  plants consist 
of blackberries,  salal, and thimbleberry during the summer months and twigs of Douglas 
fir, yew,  aspen, willow,  and dogwood during the winter months.  Their behavior 
concerning eating habits also varies according  to the season, weather, the phase of the 
moon, the conditions of the area, and hunting season.  
Food is difficult to find during the winter months but the deer require a considerable 
amount of food to maintain their body temperature and energy.  Therefore, they feed 
during all hours of the day.  This behavior changes during the rutting season when 
feeding can become erratic.  Hunting season also brings a change to their eating 
patterns since the bucks will do the major part of their feeding at night.  During the 
summer and spring months, the deer feed upon green leaves, green herbs, weeds and 
grasses while they prefer browse species during the winter and fall.  
Breeding 
The beginning of the breeding season for the mule deer begins in November or 
December and will continue  into January or February, although this may vary due to 
locality or climatic conditions.  As part of the breeding ritual, the bucks will fight together 
using their antlers almost exclusively.  If the bucks are evenly matched  in strength and 
size, they will fight until exhaustion before a victor triumphs.  If their antlers become 
locked during fighting they can die of starvation.  
During the winter months, both the females and the males will mix freely as they travel 
together  in groups, although groups will space themselves out since does often fight 
with each if encountered.  In the spring during the regrowth  of the antlers that were 
shed after the breeding season, these groups will break up and the females will 
become isolated  in event of the birth of their young.  
The gestation period for the deer is approximately 210 days while the fawning  period 
will last several weeks in June, July, and August.  When the doe is ready to give birth, 
she will isolate herself in an protected  area where she will remain  with her fawn for a 
week to 10 days so that the fawn  will gain enough strength to follow her.  
It is important that there is enough green vegetation available during the weening time 
otherwise the fawns will seldom be able to make the transfer from their mother's milk to
13vegetation.  This can pose a great threat to both the fawn and the doe since they may 
have difficulties surviving a harsh winter.  
Predators 
The natural predators of the deer are cougars, coyote, wolves, and sometimes bear 
and bobcats.  Others are killed  by humans since they are prized as hunting trophies 
and for their flesh.  Hunting  may also occur because they cause damage to crops and 
growing timber.  Trains and automobiles also kill  some deer.  
Limiting Factors 
Grazing  livestock can damage the forage base for deer, especially in the Salt Mountain 
area.  Cattle can cause structural damage to riparian areas and other vegetated 
habitats utilized  by the deer. The condition  is worse  in the Onaqui Mountains where 
cattle have greater access to the area and thus can cause more damage to deer 
habitat.  Deer habitat can be furthered destroyed  by feral  horses, especially  in the 
Onaqui Mountains, which trample the area.  Water is also a limiting factor for the mule 
deer because of its scarcity (BLM,  1990).  
For most of Tooele County, a  lack of deer summer range is a more significant limiting 
factor to the deer population than a shortage of deer winter range (BLM,  1988).  
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14Mourning  Dove (Zenaidura  macroura)
The following information was obtained from Peterson  Field Guide of Western  Birds 
(1961), unless otherwise noted.  
Physical Description 
The mourning dove is a small, approximately  11 to 13 inches, brown wild dove found 
abundantly in the west.  The dove has a small bill that is soft at the base but hard at the 
tip.  The bird's name is derived from its mournful  cooing. The mourning dove has strong 
feathers which aid in rapid flights to escape from predators 
Range 
The doves can be found in southeastern Alaska, southern Canada, throughout the 
U.S., Mexico, and south to Panama.  They are known to winter in California, Arizona, 
and Colorado south.  
Habitat 
Doves can be found in deserts, mesquite coastal scrub, grassland, open woodlands, 
towns, and farmlands.  Mourning doves are spring and summer residents, arriving  in 
February or March and migrating out of the area in August and September.  The doves 
are most abundant in edge or ecotone areas, particularly interspersions of agricultural, 
sagebrush, and pinyon-juniper types (USNRC,  1993).  
Mourning  doves are common during the late spring,  summer and fall in the area of the 
site in the Stansbury Mountains  (BLM,  1990).  
Diet and  Food Habits 
They eat seeds of weeds and waste grains and fruit. The doves are dependent upon 
water sources since they must drink daily.  
Breeding 
A platform of twigs in trees or bushes is built in preparation  of birth of their young, often 
on top of the old nest of another species.  They normally lay two white eggs in this twig 
nest.  The male incubates the eggs during the day while the female takes over during 
the night.  After 15 days of incubation, the eggs are hatched and both parents care for 
the young until  it is a fledgling at 15 days.
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Relative  Biological Value of Land Cover Types for Wildlife Species
LAND COVER TYPE KEY:  6 = JUNIPER;  14 = SAGEBRUSH;  15 = SAGEBRUSH/PERENNIAL  GRASS;  16 = GRASSLAND; 20 = BARREN;  26 = MOUNTAIN  RIPARIAN; 
27 = LOWLAND RIPARIAN; 30 = AGRICULTURE;  31 = URBAN;  32 = SALT DESERT SCRUB;  36 = GREASEWOOD; 38 = WETLAND 
RELATIVE CRITICAL VALUES:  C = Critical;  H  High Priority;  S = Substantial;  L = Limited 
SPECIES (Common Name)  LAND COVER TYPES 
6  14  15  16  20  26  27  30  32  36  38 
Badger  H  H  H  S  S 
Bat, Brown  Big  H 
Bat, Free-Tailed  Brazilian  H  H  S  H  H  S  S 
Bat, Hoary  C 
Bobcat  C  C  H  C  C 
Cat, Ringtail  C  C  C  C  C  C 
Chipmunk, Least  H  C  C  H  H 
Cottontail, Nuttalls  H 
Coyote  C  I  C  C  C 
Deer, Mule  C  C  S  C  C  S  S  S  L 
Fox, Kit  H  H  H  S  H  S  S  H 
Fox, Red  S 
Gopher, Pocket, Bottas  S  S  C  C  C  C  S 
Jackrabbit, Black-Tailed  H  C  C  H  S  S 
Lion, Mountain  H  H  H  H  H 
Mouse, Canyon  H  H 
Mouse,  Deer  H  C  H  H  H 
Mouse, Grasshopper, Northern  H  C  C  S  S 
Mouse, Harvest, Western  C  C  C  C  C  C 
Mouse, House  C  H  H  H 
Mouse, Pocket, Great Basin  H  H  H  H 
Muskrat  S  H  C  C  C  C  C 
Myotis, Brown, Little  H  C  C 
Myotis, Long-Eared  C 
Myotis, Long-Legged  S  H  H  H 
Myotis, Small-Footed  H  H  S  H  H 
Porcupine  C  H  H  H 
Rat, Black  H 
Rat, Kangaroo, Ords  C  H  H  H  H  H  H 
Skunk, Spotted  H  H  S  C  C  S  S  S  H 
Skunk, Striped  H  H  H  H  H  H  H 
Squirrel, Antelope, White-Tail  C  C  C  H  H 
Squirrel, Rock  C 
Vole, Sagebrush  H 
Weasel, Long-Tailed  H  H  H  _  H  C  C  S
Source: Letter from John Kimball, Director, UTDWR.  Salt Lake City, Utah to N.T. Georges, SWEC,  March 28, 1997.Relative  Biological Value of Land Cover Types for Wildlife Species 
LAND COVER TYPE  KEY:  6 = JUNIPER;  14 = SAGEBRUSH;  15 = SAGEBRUSH/PERENNIAL  GRASS;  16 = GRASSLAND; 20 = BARREN; 26 = MOUNTAIN  RIPARIAN; 
27 = LOWLAND RIPARIAN;  30= AGRICULTURE;  31  = URBAN; 32 = SALT DESERT SCRUB; 36 = GREASEWOOD; 38 = WETLAND 
RELATIVE CRITICAL VALUES:  C  = Critical;  H  High Priority;  S = Substantial;  L  - Limited 
SPECIES (Common Name)  LAND COVER TYPES 
6  14  15  16  20  26  27  30  32  36  38 
Woodrat,  Desert  H  H  H 
Lizard,  Fence, Great  Basin  C  C 
Lizard,  Leopard, Long-Nose  C  C  C 
Lizard,  Sagebrush  H  C  C  L  L  L 
Lizard,  Shorthomed  C 
Racer, Yellowbelly, Western  C 
Rattlesnake,  Great Basin  C  C  C  C  C 
Skink,  Great Basin(Western)  H 
Snake, Garter, Wandering  C  C  C  C  C  H  C 
Snake, Gopher, Great  Basin  H  H  H  C  H  H  H  H  H 
Snake, Night, Desert  C  H  H  H  H  H  H  H 
Whipsnake, Striped, Desert  C  C  C  C  C  C 
Whiptail, Great, Basin  H  H  H 
Frog, Chorus, Westemr  C 
Frog, Leopard, Northern  S  H  H  C  C  L  C 
Spadefoot, Great, Basin  S  H  H  S  H  S  S  L 
Toad, Woodhouses  S  S  C  C 
Avocet, American  C 
Barn-Owl, Common  H  H  H  H  C 
Blackbird, Red-Winged  C  C  C 
Blackbird,  Yellow-Headed  C  C  C 
Bluebird, Mountain  H  C  C  H  H 
Bluebird, Western  C 
Bobolink  H 
Bufflehead  C  C 
Bunting, Lark  C  C  C  C 
Bunting, Lazuli  H 
Bushtit  C  H  H  S  S 
Canvasback  C 
Catbird, Gray  C 
Chat, Yellow-Breasted  -C  C  C  C 
Chickadee, Black-Capped  H  C  C 
Chickadee, Mountain  H 
Chukar  S  H  H 
Coot, American  C-C  C
Source:  Letter from John Kimball, Director, UTDWR,  Salt Lake City, Utah to N.T. Georges,  SWEC, March  28, 1997.  
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LAND COVER TYPE KEY:  6 = JUNIPER;  14 = SAGEBRUSH;  15 = SAGEBRUSH/PERENNIAL  GRASS;  16 = GRASSLAND; 20 = BARREN; 26 = MOUNTAIN RIPARIAN; 
27 = LOWLAND RIPARIAN;  30  AGRICULTURE;  31 = URBAN; 32 = SALT DESERT SCRUB; 36 = GREASEWOOD;  38 = WETLAND 
RELATIVE CRITICAL VALUES:  C = Critical;  H = High Priority;  S = Substantial;  L  =  Limited 
SPECIES (Common Name)  LAND COVER TYPES 
14  15  16  20  26  27  30  32  36  38 
Crane, Sandhill  H  H  C  C 
Crow, American 
Curlew, LongBilled  C  C 
Dove, Mourning  H 
Dove, Rock  C  C  C  H  H 
Duck, Ring-Necked  S  S  C 
Duck, Ruddy  H  C 
Duck, Wood  H 
Eagle, Bald  S  C  C  C 
Eagle, Golden  H  C  C  H  C  C 
Egret, Cattle  C  C  C 
Egret, Snowy  H  H  C 
Falcon, Peregrine  H  H  H  C  C  H 
Falcon, Prairie  H  C  C 
Flicker, Northern  H  H  CC  c-  S 
Flycatcher, Ash-Throated  C  S  H  C  C 
Gadwall  S  S  H  H  C 
Gnatcatcher, Blue-Gray  H  C  H  H  C 
Godwit, Marbled  C 
Goldfinch, American  S  S  S  S  S 
Goldfinch, Lesser 
Goose, Canada  H  C  C  H  C 
Goshawk, Northern  H  ...  
Grebe, Eared  C 
Grebe, Pied-Billed  C 
Grebe, Western  C 
Grosbeak, Evening  C  C 
Grosbeak, Pine  H  H 
Gull, Bonapartes  C  C  C 
Harrier, Northern  H  H  C  C  C 
Hawk, Coopers  H  C  C 
Hawk,  Ferruginous  C  H  H  C  C 
Hawk, Red-Tailed  C  C  C  C 
Hawk, Rough-Legged  C  C  H  C  C 
Hawk, Sharp-Shinned  C  C  C
Source: Letter from John Kimball, Director, UTDWR,  Salt Lake City, Utah to N.T. Georges, SWEC, March  28, 1997. 3Relative  Biological Value of Land Cover Types for Wildlife Species 
LAND COVER TYPE  KEY:  6 = JUNIPER;  14 = SAGEBRUSH;  15 = SAGEBRUSH/PERENNIAL  GRASS; 16 = GRASSLAND; 20 = BARREN; 26 = MOUNTAIN  RIPARIAN, 
27 = LOWLAND RIPARIAN;  30  AGRICULTURE;  31 = URBAN; 32 = SALT DESERT SCRUB; 36 = GREASEWOOD;  38 = WETLAND 
RELATIVE CRITICAL VALUES:  C = Critical;  H = High Priority;  S = Substantial;  L = Limited 
SPECIES (Common Name)  LAND  COVER TYPES 
6  114  15  16  20  26  27  301  32  36  38 
Hawk, Swaisons  H  H  -- C  C 
Heron, Blue  Great  C  C  C 
Hummingbird,  Black-Chinned  H  S  C  C 
Hummingbird,  Broad-Tailed  C  S  H  -- C  C 
Hummingbird,  Rufous  C 
Ibis, White-Faced  C 
Jay, Pinyon  C  H  H 
Jay,  Scrub  C  S  I  - C  C 
Junco,  Dark-Eyed 
Kestrel, American  H  S  C  C  C  C 
Killdeer  C  C  C  C  C 
Kingbird, Western  H  H  S  C  C  C 
Kingfisher, Belted  S  S  S  C  C  C 
Knot, Red  S  C 
Lark, Homed  S  C  C  S 
Longspur, Chestnut-Collared  C  H  C  H  H 
Longspur, Lapland  C  C  H  H 
Loon, Common  C  C  C 
Magpie, Black-Billed  H  C  C  H  C  C 
Mallard  S  S  S  H  C  C  C 
Meadowlark, Western  C  C 
Merganser, Common  C  C  C 
Merganser, Hooded  C  C  C 
Merganser, Red-Breasted  C  C  C 
Merlin  C  C 
Mockingbird, Nothem  C  C  C  C  C 
Night-Heron, Crowned, Black  C  C  C 
Nighthawk, Common  H  S  S  S 
Oriole, Northern  C  C  C 
Osprey  H  C  C  - -C 
Owl,  Burrowing  S  H  H  S  S  S  H  H 
Owl, Homed, Great  H  C  C 
Owl,  Long-Eared  H  C  C  C  C  C 
Owl,  Short-Eared  H  H  C  C  C 
Phalarope,  Red-Necked  IH  I1_H  - 1  C 
Source: Letter from John Kimball, Director, UTDWR,  Salt Lake City, Utah to N.T. Georges, SWEC, March  28, 1997.  4
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LAND  COVER TYPE KEY:  6 = JUNIPER;  14 = SAGEBRUSH;  15 = SAGEBRUSH/PERENNIAL  GRASS;  16 = GRASSLAND;  20 = BARREN; 26 = MOUNTAIN RIPARIAN; 
27 = LOWLAND  RIPARIAN; 30 = AGRICULTURE;  31 = URBAN; 32 = SALT DESERT SCRUB; 36 = GREASEWOOD;  38 = WETLAND 
RELATIVE CRITICAL VALUES:  C = Critical;  H = High Priority;  S = Substantial;  L = Limited 
SPECIES (Common Name)  LAND COVER TYPES 
6  14  15  16  20  26  27  30  32  36  38 
Phalarope, Wilsons  c
Pheasant, Ring-Necked  5  -
Phoebe, Says  H  H  H  C 
Pintail, Northern  S  S  S  C 
Pipit, Water  H  H  C 
Plover, Black-Bellied  C 
Plover, Semipalmated  H 
Plover, Snowy  - - - C 
Poorwill, Common  S 
Rail, Sorae  C  C  C 
Raven, Common  H  C  C  H  H 
Redhead  C 
Redstart, American  H  H  H  C  C 
Sanderling  H 
Sandpiper, Least  H  H  C 
Sandpiper, Solitary  H 
Sandpiper, Spotted  H  C  C 
Sandpiper, Upland  H  C 
Sapsucker, Red-Naped  S  S  H 
Scaup, Lesser  H  C 
Shoveler, Northern  S  H  H  H  C 
Shrike, Loggerhead  C  C  C  C  C 
Shrike, Northern  H  H  H  C  C 
Siskin, Pine  H  H  C  C 
Snipe, Common  C  -- C  H  C 
Solitaire, Townsends  H  H  -H  S  S 
Sparrow, Black-Throated  C  I  C  C 
Sparrow, Brewers  H  C  H  H  C  C 
Sparrow, House  H  H  H 
Sparrow, Lark  C  C  C  S  C  C 
Sparrow, Lincolns  C  C  C  C 
Sparrow, Sage  C  C  C 
Sparrow, Savannah  C  C  C  C  C  C  _  C 
Sparrow, Song  I  C  C  C 
Sparrow, Tree, American  C  C I  I  C  C  _  C1
Source: Letter from John Kimball, Director,  UTDWR, Salt Lake City, Utah to N.T. Georges,  SWEC, March 28, 1997.Relative Biological Value of Land  Cover Types  for Wildlife Species 
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14  15  16  20  26  271  301  32  36  38 
Sparrow, Vesper  H  C  C  C  H  H  H  H  H 
Sparrow, White-Crowned  S  C  C  C  L  S  S 
Stilt, Black-Necked  C  C  C 
Swallow, Bank  C 
Swallow, Barn  C  C  C 
Swallow, Cliff  H  C  C  C 
Swallow, Rough-Winged,  Norther  C  C  .. C 
Tanager, Western  C  H  H  H  C  C 
Teal, Blue-Winged  S  C  C  C  C 
Teal,  Cinnamon  S  S  C  C  C 
Teal, Green-Winged  S  S  H  H  H  C 
Tem, Forsters  C 
Thrasher, Sage  C  C  H  H  C  C 
Titmouse, Plain  CH 
Towhee, Rufous-Sided  S  C  S  H  C  C 
Vireo, Red-Eyed  C 
Vireo, Solitary  S  C  C  H 
Vulture, Turkey  H  S  S  H  H 
Warbler, Macgillivrays  C  H  H  C  C 
Warbler, Wilsons  S  S  C  C 
Warbler, Yellow  H  C  C 
Warbler,  Yellow-Rumped  H  H  HH  -H  H 
Waxwing, Bohemian  S  -C  H  H--
Waxwing, Cedar  H  C  ___C 
Wigeon,  American  S  SH  S  S  C____ 
Wood-Peewee,  Western-m  C  C 
Woodpecker, Downy  H  H  C  ___CC
Woodpecker, Hairy  H  S  SH  -C  C 
Wren,  Bewicks  C~ 
Wren,  House  H  -- H  -C  C  __  __  __ 
Wren, Marsh  H  H  H  H--  __  -
Wren, Rock  S  S  S  S 
Yellowlegs, Greater  C  C  C 
Yellowlegs,  Lesser  C  C  C 
Yellowthroat,  Common  C  C  C 
Source:  Letter from John  Kimball,  Director, UTDWR,  Salt Lake  City, Utah  to N.T. Georges,  SWEtC,  March  28,  1997.6
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6  14  15  16  20  26  27  30  32  36  138 
Blackbird, Brewers  S  S  S  H  C  C  H  S  S  C 
Finch, House  H 
Gull, California  C  C  H  C 
Gull, Franklins  H  H  C  C  C 
Gull, Ring-Billed  C  C  H  C 
Robin, American  H  C  H  H  H  H  C 
Sparrow, Chipping  C  C  S  C  C  C  S  S 
Sparrow, White-Throated  H  C  C  C 
Starling, European  H  H  H  _  _C  C  C  C  C
Source: Letter from John Kimball, Director, UTDWR,  Salt Lake City, Utah to N.T. Georges, SWEC,  March  28, 1997. 7
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VEGETATION-SOIL  SITE TYPE  INVENTORY 
(presented as Appendix 2 of BLM's Horseshoe Springs 
Habitat Management Plan,  1992)APPENDDC  2
VEGETATIVE-SOIL  SITE TYPE INVENTORY 
SCS-BLM  Cooperative  Survey 
A.  Ecological  Sites  Within the HMP  Boundary 
Mapping  Unit  Site  % of area 
SAA  Desert  Salty Silt  46.0 
SGA  Wet  Saline  Meadow  26.6 
ABA/ZDC  Alkali  Flat  14.4 
AAA  Desert Flat  11.6 
KEC  Desert Loam  1.3 
RHE  Desert  Shallow  Loam  .1 
B.  Ecological  Site  Descriptions 
1.  Desert  Salty  Silt:  Occurs  on  lake  plains  with  slopes  of  0-2%  from  4210'-4230'.  
These  soils  are  silty with  a  layer of salt  near  the  surface.  These soils are  calcareous  and  strongly 
saline,  which  greatly reduces  the  available  water  capacity.  Permeability  is  slow  to  very slow.  
The  dominant  aspect  of the  plant  community  is pickleweed.  The  composition  by  air-dry  weight 
is  approximately  35%  grasses,  5%  forbs,  and  60%  shrubs.  
Grasses  % by  wt.(air-dry) 
Inland  Saltgrass  30-45 
Forbs  % by  wt.(air-drv) 
Seepweed  3-5 
Samphire 
Shrubs  % by  wt.(air-dry) 
Pickleweed  45-55 
Other  shrubs  3-5 
Nuttall  Saltbush 
Black  Greasewood 
2.  Wet Saline Meadow:  Occurs  on low lake  plains, terraces,  flood  plains, and  alluvial 
river  bottoms  with  0-2%  slope  from  3000'-6500'.  Soils  are  deep  and  poorly  drained.  These  soils 
are slightly  to strongly calcareous.  Permeability  is slow  to moderate.  The water  table is within  20 
inches  of the  soil  surface.  
The  dominant  aspect  of  the  plant  community  is water  and  salt  and  alkali  tolerant  grasses.  The 
composition  by  air-dry  weight  is approximately  85%  grasses,  10%  forbs,  and  5%  shrubs.
D-1% by  wt.(air-dry) Grasses
10-20 
10-15 
10-15 
5-10 
5-10 
5-10 
5-10
Alkali  Bluegrass 
Inland  Saltgrass 
Rush 
Alkali  Sacaton 
Tufted  Hairgrass 
Bulrush 
Other  perennial  grasses 
Creeping  Wildrye 
Nuttall  Alkaligrass 
Sedge 
Alkali  Cordgrass 
Redtop 
Spikerush 
Common  Reed
Forbs %  by  wt.(air-dry)
3-5 
2-3 
1-2 
2-3
Marshfire  Samphire 
Seepweed 
Aster 
Other perennial  forbs 
Arrowgrass 
Plantain 
Clover 
Prairie  Dogbane 
Showy  Milkweed 
Silverweed  Cinquefoil 
Other  annual  forbs 
Silverscale  Saltweed 
Mapleleaf  Goosefoot 
Tolmei  Owlclover 
Black  Medic
Shrubs
1-2
%  by  wt.(air-drv)
2-4 
2-3 
2-3
American  Licorice 
Pickleweed 
Other  shrubs 
Douglas  Rabbitbrush 
Black  Greasewood 
Woods  Rose 
Rubber  Rabbitbrush
3.  Alkali  Flat:  Occurs  on  lake  deltas,  plains,  flood  plains,  and  drainages  with  slopes 
of 0-5%  from  4500'-5000'.  Soils  are  moderately  saline  and  moderately  alkaline.  These  soils  are 
also moderately  calcareous  and sodium  affected.  Salts in the soil reduce  available water to plants.  
Permeability  is moderately  slow.  Runoff is slow with  a  slight  erosion  hazard.
D-2The dominant  aspect of the plant community  is shrubs and shrub-like plants. The composition by 
iir-dry  weight  is  approximately  20%  grasses,  10%  forbs,  and  70%  shrubs.  
Grasses  %  by  wt.(air-dry) 
Bottlebrush  Squirreltail  15-20 
Alkali  Sacaton  2-3 
Inland  Saltgrass  2-3 
Other  perennial  grasses  3-5 
Indian  Ricegrass 
Fluffgrass 
Western  Wheatgrass 
Other  annual  grasses  3-5 
Forbs  %  by wt.(air-dry) 
Seepweed  5-10 
Other  annual  forbs  3-5 
Other  perennial  forbs  0-2 
Shrubs  %  by wt.(air-dry) 
Black  Greasewood  50-55 
Shadscale  5-10 
Nuttall Saltbush  3-5 
Gray Molly  3-5 
Other  shrubs  3-5 
Spiny  Horsebrush 
Bud  Sagebrush 
Rabbitbrush 
Pricklypear 
Broom  Snakeweed 
Winterfat 
4.  Desert Flat: Occurs  on  lake plains with  0-3%  slopes  from 4200'-4800'.  Soils are 25 
to  50  cm  deep  and  somewhat  poorly  to  well  drained.  These  soils  are  slightly  saline,  and  are 
moderately  alkaline  in  the  subsoil.  These  soils  are  sodium-affected,  and  calcareous  throughout.  
Permeability  is moderately slow to very slow. Runoff is slow with  a slight erosion hazard.  Available 
water  capacity  is 8  to  15  cm.  
The  dominant  aspect  of the  plant community  is shadscale.  The  composition  by  air-dry weight  is 
approximately  10%  grasses,  5%  forbs,  and  85%  shrubs.
D-3Grasses
Bottlebrush  Squirreltail  5-10 
Indian  Ricegrass  3-5 
Galleta  1-2 
Nevada  Bluegrass  0-1 
Forbs  %  by  wt.(air-dry) 
None  0 
Shrubs  %  by wt.(air-dry) 
Shadscale  50-60 
Winterfat  10-15 
Bud  Sagebrush  5-10 
Gray  Molly  3-5 
Other  shrubs  2-3 
Black  Sagebrush 
Douglas  Rabbitbrush 
Uittleaf Horsebrush 
Mormon  tea 
5.  Dtert Loam: Occurs  on gently sloping desert mesas, benches, flood plains, etc. that 
are 0-20%  slope  from  4200'-6500'.  Soils  are  150 cm  deep and well drained.  A surface layer which 
has  platy  structure  and  numerous  closed  pores  is  common.  Rock  fragments  may  occur  on  the 
"ace as  "desert  pavement".  Underlying  material  is moderately  saline,  and  mildly  to  strongly 
alkaline.  Available  water capacity  is 2  to 6  inches.  
The dominant  aspect  of the  plant community  is  indian  ricegrass  and  shadscale.  The  composition 
by  air-dry weight  is approximately  30%  grasses,  15%  forbs,  and  55%  shrubs.  
Grasses  %  by wt.(air-drv) 
Indian  Ricegrass  20-25 
Bottlebrush  Squirreltail  5-10 
Galleta  3-5 
Needle  & Thread  1-2 
Western  Wheatgrass  1-2 
Cheatgrass  1-2 
Nevada  Bluegrass  1-2 
Blue  Grass  T-1 
Forbs  %  by wt.(air-dry) 
Scarlet  Globemallow  1-3 
Eriogonum  1-3 
Locoweed  1-3 
Daisy  1-3
D-4% by wt.(air-dr  )
Shadscale  20-25 
Bud  Sagebrush  5-10 
Winterfat  5-10 
Nevada  Mormon  tea  2-3 
Douglas  Rabbitbrush  2-3 
Other shrubs  5-10 
Black  Sagebrush 
Fourwing  Saltbush 
Gray  Molly 
Horsebrush 
6.  Desert Shallow Loam:  Occurs  on benches,  mesas,  and broad desert expanses  over 
bedrock  on  1%-50%  slopes  from  5000'-6000'.  Soils  are  20  to  50 cm  deep  over  basalt  and  well 
drained.  These  soils  are  typically  shallow  to  bedrock  with  available  water  capacity  of  1.5  to  4 
inches.  Runoff is medium  to  rapid with  a  slight  to severe erosion  hazard depending on  the slope.  
These  soils  are  moderately  calcareous,  and  moderately  alkaline.  
The  dominant  aspect  of  the  plant  community  is  shadscale  and  mixed  desert  shrubs.  The 
composition  by  air-dry weight  is approximately  30%  grasses,  10%  forbs,  and  60%  shrubs.  
Grasses  % by  wt.(air-dry) 
Galleta  10-15 
Indian  Ricegrass  5-10 
Bottlebrush  Squirreltail  2-5 
Other  perennial  grasses  5-10 
Needle  & Thread 
Fendler  Threeawn 
Sandberg  Bluegrass 
Blue  Grama 
Sixweeks  Fescue 
Nevada  Bluegrass 
Forbs  % by  wt.(air-dry) 
Phlox  1-2 
Locoweed  1-2 
Globemallow  1-2 
Princessplume  T-1 
Cryptantha  T-1 
Other  annual  forbs  1-2
D-5Shrubs
Shadscale 
Bud  Sagebrush 
Small  Rabbitbrush 
Winterfat 
Other shrubs 
Broom  Snakeweed 
Black  Sagebrush 
Horsebrush 
Mormon  tea 
Fourwing  Saltbush 
Prickly  Pear 
Spiny  Hopsage
25-35 
5-10 
3-5 
3-5 
5-10
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